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U BeiHOH AGHCHTOMexp UZt'7 npe^HasMaMeH 
JiAH H3MepeHHH CCHCHTOrpaMM UBeTHbIX 
npoapa^Hbix njienoK b npoxo;iHmeM cBexe h 
ceHCHTorpaMM UBexHbix c|)OTo6yMar b oxpa- 
^eHHOM CBexe. 

KoHCxpyKUHH AeHCHxoMexpa xaKOBa, ^TO 
nOBBOJinex HSMepeHHe h MepHO-6eJibix cchch- 
TorpaMM. 

JXar HBMepeHHH ceHCMxorpaMM uBexHbix (J)0- 
TodyMar npHMeHBexcH cneuMaJibHan npHcxaB- 
Ka, KOXOpyK) H3XOXOBJ1HIOX 00 OTJieJlbHOMy 3a- 
Ka3y. 

'ZleHCHTOMexp , IXJX'7 — 4)0X03JieKXpH0eCKHH 
npoSop c oenocpe/icxBeHHbiM oxcoexoM peayjib- 
xaxoB HSMepeoHH no uiKaJie MHKpoaMoepMex- 
pa. 


TEXHHMECKAH XAPAKTEPHCTHKA 

Hcxohhhk CBexa .... jiaMoa naKaJin- 

BaHHH (12 0, 

30 0 t), oHxae- 
Man cxa6HJiH- 
3 HpOBaHHbIM 
TOKOM 

<6pxo3JieMeHx cypbMOHO-ue- 

3HeBbiH CUB-3 

P^SMep (AHaMerp) oojih h3- 

MepeHHH, MM . . .3,5 

OpeAeJi HSMepeHHo, JX • • 0 — 3 

Tonnocxb H3MepeHH5i, % • . ±0,2 

HanpnnceHHe xoKa cexn nnxa- 

HHH, e 127/220 


Usexobie cencHxorpaMMbi nocJie^oBaxejibHO 
H3MepHiox B xpex ysKHX 30Hax cneKxpa, nojiy- 
naeMbix c noMombio uBexHbix cBexo(})H;ibT’ 
poB — KpacHoro, aejienoro h cHnero. 

MepH0-6ejibie cencHxorpaMMbi HSMepHiox c 
ooMombK) HeHxpajibHO-ceporo cBexo4)HJibxpa. 

ripo HSMepeHHHX GBexoBOH noxoK, npO'UieA- 
uiHii nepes HaMepneMyio cencHxorpaMMy, no- 
na^aex na 4)oxo3JieMeHx, (j)oxoxoK Koxoporo 
ycHJiHBaexcH h HSMepnexcn MHKpoaMoepMex- 
poM. 


ra6apHXHbie pasMepbi, mm : 

npH6opa . . . . 515X530X275 

nnxaiomero ycxpoHCXBa . 200X600X320 

Bee (c nnxaiomHM yexpoflex- 
bom), Ke 50 



OoKasaHHH MHKpoaMnepMexpa nepesoAHx 
no cneunaJibHbiM xa6jiHnaM b BeJinnHHbi bh- 
syajibHbix SKBHBaJienxHo-cepbix nJioxHocxeft 
(B3Cn) npn H3MepeHHH uBexHbix nosnxHB- 
HblX CJIOeB, B BeJIHOHHbl KOnHpOBaJIbHblX njiox- 
Hoexeii aah uBexnbix neraxHBHbix cJioeB h b 
BeJIHOHHbl AH4)(J)y3HOH OnXHneCKOH nJIOXHOCXH 
npn H3MepeHHH nepHO-6eJibix cencHiorpaMM. 

KOHCXpyKXHBHO ACHCHXOMexp COCXOHX H3 
;iByx nacxen — coOexsenno HSMepnxejibHoro 
npH6opa H nHxa}ouj.ero yexponexsa. 

B npH6ope pasMemenbi HSMepoxe^ibHan ro- 
jioBKa c 4)0X03;ieMeHX0M, onxHHecKan cncxeMa, 
ycHJiHxeJib H MHKpoaMnepMexp. 

B nnxaiomeM yexponexse HMeexcH cxadHJin- 
aaxop HanpHHceHHH. 


Sanitized Copy Approved for Release 2011/02/28 : CIA-RDP80T00246A058600040001-7 



Sanitized Copy Approved for Release 2011/02/28 : CIA-RDP80T00246A058600040001-7 


CARACTERISTIQUES TECHNIQUES 

Source lumineuse . • - Lampe a incan- 

descence, 

(12V, 30 W) 
alimentee en 
courant stabi- 
lise 


L e densitometre chromatique LUl-7 est de- 
stine a la mesure des sensitogrammes 
des films en couleur par transparence et celle 
des sensitogrammes des papiers photographi- 
ques en couleurs en lumiere reflechie. 

La construction des densitometres permet 
de mesurer egalement les sensitogrammes en 


Element photoelectrique . . a antimolne- 

cesium CUB -3 

Diametre du champ de mesu- 
re, mm 3,5 

Limite de mesure, D . . . 0 — 3 

Precision de mesure, % • . ±0,2 

Tension du reseau d’alimen- 

tation, V . . • . 127 ou 220 

Encombrement, mm; 

de I’appareil . • .515X530X275 

du dispositif d’alimenta- 
tion 200X600X320 

Poids (dispositif d’alimenta- 
tion compris), kg . .50 


noir et blanc. 

Pour mesurer les sensitogrammes des pa- 
piers photographiques en couleurs, on utilise 
un diapositif additionnel special qui doit Stre 
commande separement. 

Le densitometre 1X11-7 est un appareil pho- 
toelectrique a lecture directe des resultats de 
mesure sur le cadran gradue d’un microam- 
peremetre. 

Les sensitogrammes en couleurs sont me- 
sures consecutivement pour trois bandes spe- 
ciales etroites obtenues a I’aide de filtres de 
couleurs — rouge, vert et bleu. 

Les sensitogrammes en noir et blanc sont 
mesures a I’aide d’un filtre neutre. 

Lors des mesures le flux lumineux apres 
avoir traverse le sensitogramme a mesurer 
tombe sur un element photoelectrique; le cou- 
rant electrique engendre dans cet element 
est amplifie et mesure a I’aide d’un micro- 
amperemetre. 

Les indications du microamperemMre sont 
traduites a I’aide des tables speciales en va- 
leurs de densites visuelles de gris equivalent 



(B3Cn) lors de la mesure des emulsions po- 
sitives en couleurs, en valeurs de densites de 
copiage pour les emulsions negatives en cou- 
leurs et en valeurs de densites optiques de 
diffusion lors de la mesure des sensitogram- 
mes en noir et blanc. 

Au point de vue constructif le densitometre 
comprend deux parties: I’appareil de mesure 
proprement dit et le diapositif d’alimenta- 
tion. 

La tele de mesure avec Lelcment photoelec- 
trique, le systeme optique, I’amplificateur et 
le microamperemetre font partie de I’appa- 
reil de mesure. 

Le dispositif d’alimentation est pourvu d’un 
stabilisateur de tension. 
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CyjlOBOfi /IBMrATEJIb M-51 

HA3HAHEHHE 

/tBHraxejib M5t ycTanaBjiHEaeTca na cyaax 
B Ka^ecTBe rjiaBHoro ABHrajejiH jijih pa6oTbi Ha 
rpeSeoH bhht nepes peBepCHBHo-peAyKTopHyK) 
nepe^any. 

ZtBHraxejib MapKH M51 — cy;i,oBOH, neTbipex- 
TaKTHblH, Kap6lOpaTOpHbIH, c BepTHKajIbHblM OA- 
HOpHAHblM pacnOJIOH<eHHeM UHJIHHApOB, o6opyAp- 
BaHHbiH peBepcHBHo-peAyKTopHoii nepeAaqefi 
(MSlF-l) HjiH yrjiOBbiM peBepc-peAyKTopOM 

(M51-y). 

OCHOBHblE MHHblE 

/iBHraiejib 


HoMHHajibHan MoiuHoCTb npH 
2600 oo/muh a. c, , 62 

HkCJIO ^HJIHHJ^pOB 6 

UnaMexp uHJiHHApa, mm 82 

XOfl nOpilIHH, MM .... .... 110 

nopHJIOK paOOTbl UHJIHHJtpOB .... 1-5-3-6-2-4 

PaOOHHH oOTjCM UHJIHHJI.POB, A , . . . 3,48 

CieneHb OKainH 62 

ycTOHHHBoe ^HCJio oOopOTOB ;i;BHraTe- 
jiH npH paOoie Oea HarpysKH, o6jMUH 500 

Han6o./ibmee hhcjio oOopoxoB, orpa- 
HHHHBaeMoe peryjiflxopOM, o6Imuh 2800 

06opOTbi npH pesepcHppBaHHH, o6Imuh 400—800 

MaKCHiwajibHbiH RpyiainnH momchx 

npH 1500-1700 o(3>Imuh, kzm . . . 20,5 

MaKCHMajibHo ^lonycxHMuft HaKJioH 

aBHraxejiH b cxopony MaxoBHKa npH 

npoAOJiHCHxeJibHOH paOoxe 9® 

CopT TOnjIHBa ........... ABTOMoOHJIfaHblH 


6eH3HH, He STHPO- 
BaHHUll C OKXaHO- 
BblM qHCJIOM He 


Meaee 70 

yAejibHbiH pacxoJ^ xonjiHBa (npH axivio- 
c4)epHOM AaBJieHHH 760 mm px. cx. 

H 15° C) 2/a A, c, H 280 

Copx Macaa .aBHraxejiH aoxoMoOnjibnoe 

y^ejibKhiH pacxoA Macjia, zja a, c, h. 8 

Bee Mac;ia b ^BHraxejie, kz 9 

Bee Bo.nbi B jtBHraxejie, kz 16 

HanpaBJieHHe BpatucHHa Koaennaxoro 
Baaa jiBHraxeafi, eMOxpH eo cxopOHbi 


peBepeHBHo-pe^yKxopHOH nepe;iaHH npoxHB nacoBOH 

expeaKH 

CHexeMa nyeKa saeKxpoexapxepoM 

PEBEPCHBHO-PEflyKTOPHA^ OEPEflAHA 


MapKa ABuraxeJifl 

Flepe^axoRHoe oxHomeHHe pe- 

M5ir-1 

M5i-y 

AyKxopa: 



Ha nepeAHCM xo^y .... 

1,56 

1,55 

Ha 3aAHeM xo^y . ... 

1,97 

— 

HanpaBJieHHe BpameHHH ^^JiaHua 



Be^OMoro Bajia pesepCMBHO- 
pejiyKXopHoii nepejiawH Ha 



nepe^HeM xo^y 

npOTHB 

no uacoBOH 


MaCOBOH 

eXpeJIKH 

expeJiKe 


06 i 4 He AaHHbie 


Bee eyxoro ABHxaxeafl (c pe- 
BepcHBHo-pejiyKxopHOH nepe- 
Aaqefi), kz 388 363 


MARINE ENGINE 
TYPE M51 

DESIGNATION 

The type M51 engine is built for installation 
on ships as a prime mover driving the propeller 
screw through a reversing gear drive. 

The model M51 is a four-cycle gasoline en- 
gine adapted for marine service, with vertical 
single-bank cylinder arrangement. It can be 
equipped either with a reversing gear unit (mo- 
del MSlF-l) or with an angular reversing gear 
(model M51-y). 

SPECIFICATIONS 

ENGINE 


Rated performance, HP, at 2600 r. p. m. 62 

Number of engine cylinders .... 6 

Cylinder bore, mm 82 

Piston stroke, mm 110 

Firing order 1-5-3-6-2-4 

Piston displacement, / 3.48 

Compression ratio . 6.2 

Minimum stable idling speed, r. p. m, 500 

Maximum speed, limited by gover- 
nor r. /?. m 2800 

Reversing speed, p. m 400 to 800 

Maximum torque, kgm, at 1500 to 

1700 r. p, m 20.5 

Maximum permissible trim of engine 
towards flywheel, for prolonged 

running, deg 9 

Fuel grade automobile gaso- 


line, without t. e. 1., 
octane number not 
less than 70 

Specific fuel consumption, grammes 
per HP, hr, eff., at 760 mm Baro- 
metric pressure and . . . . 280 

Oil grade for engine automobile oil 

Specific oil consumption, grammes 

per HP, hr, eff 8 

Weight of oil in engine, kg , 9 

Weight of water in engine, kg , 16 

Crankshaft rotation, viewed from Re- 
versing gear end counter-clockwise 

Starting System electric starter 

REVERSING GEAR UNIT 

Engine Model MSlF-l M51-y 

Gear ratio: 

forward . 1.56 1.55 

reverse 1.97 ^ 

Rotation of reversing gear output 
shaft flange, forward ..... counter- clock- 

clockwise wise 

General Data 

Dry weight of engine with revers- 
ing gear unit, kg . 388 363 

1 
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Phc. 1. 06mHH bh;; ABHraTe^a MSlP-l c npa- 
Boro 6opTa: 

/ — pmm; 2 — KapfiiopaTOp c n,flaMHracHTe;ieM; 3 — Bcacti- 
BaiomHH KOJiJieKTOp; 4 - Bux^ionHofii Ko;iJieKTop; 5 - pac- 
luHpHxe^ibHMft 6a40K; 6 — MacflaHwfi h BoaaHOii paaBaTopw; 
7— nepeflHflfl TpaBCpca; 5— 6eH3HHOBbifii nacoc; 9 - Mac;i8- 
HHft nacoc; 10 — KpoHuixeftH 


Fig.^l. Model M5ir-1 Engine. R. H. Side View; 

1 — lifting eyebolt; 2 — carburettor with spark arrester; 
3- intake manifold; 4 — exhaust manifold; 5 — expansion 
tank; 6 — oil and water coolers; 7 — front beam; S — fuel 
pump; 9 — oil pump; 10— bracket 
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11 12 13 14 16 


16 



Phc. 2 . BHa c ^e- 

Boro 6opTa: 

II — rcHepaTop; 12 - Kopnyc TepMOCxaxa; 13 — canyH; 

14 — (frHJibxp TOHKOft oqHcxKH Macaa; 15 — peae-pery;iHxop; 

15 _ cxapxep: 17 — puqar tiepeK;iK)MeHHfl; 18 — pesepc-pe- 
nyKTop; 75 — peayKxopHbifl aaji; 20 — Kaprep MaiOBHKa; 
2/ — cnycKKaa upodKa; 22 — (pHJibxp rpy6oA 04 hctkh Macaa; 

23 — BOJHHOH 4)H;ibxp; 24 — nacoc 3a6opxHoft Boaw 


2Fig. 2. Model M5ir-1 Engine. L. H. SiAl View: 

11 — g'enerator; 12 - thermostat housing: 13 — breather; 
74 — fine oil filter; 75 - current and voltage regulator; 
76 — starter motor; 77 — gearshift lever; 75 — reversing 
gear unit; 75— reversing gear shaft; 20 — flywheel hous- 
ing; 21 — drain plug; 22 - coarse oil filter; 23 — water 
strainer; 24 — raw water pump 
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KOHCTPyKUH 5 ! 

Kaprep ABHraTejin coctoht m AByx qacreft. 
PaSo^He UHjiHHApbi h BepxHHH wacTb Kaprepa — 
•lyryHHbie h otjihtm b oahom 6jiOKe. Hh*hhh 
qacTb iiiTaMnoBaHHafl — h3 jihctoboh crajiH. 
BryAKH uHAHHApoB — BCTaBHbie, qyryHHbie. C 
npaBOH cTopoHbi 6AOKa uhahhapob pacnoAOJKeHU 
KJianaHHaH KaMepa, BnycKHbie h BbinycKHbie KAa- 
nanbi. KJianaHbi HMeioT HHJKHee OAHOcxopoHnee 
pacnoAOJKeHHe, napaAACAbHoe och uhahhapob. 
KpMIIlKa UHAHHApOB — 6AOHHaH H3 aAKDMHHHe- 
Boro cnAaBa, ofimaa AJia Bcex ahahhapob. 

B KpbiuiKe AHAHHApoB pacnOAOJKeHfal KaMepu 
cropaHHfl H CBBAH aajKHraHHB. 

KpHBOUlHnHO-UiaTyHHMH MexaHHSM. KoACHHa- 
Tbifl BaA — craAbHoft, uixaMnoBaHHfaifl, c npoxH- 
BOBecaMH Ha meKax. 

lUaxyH — cxaAbHoft AByxaBpoBoro ceHeHHH. 
Hhjkhhh roAOBKa iiiaxyHa HMeex paaijeM nepneH- 
AHKyAHpHbift K OCH uiaxyHa^ 

BKAaAHuiH HHJKHefl xoAOBKH uiaxyHa — 
cxaAbHue, xoHKocxeHHMe, aaAHXHe da66HX0M, 
B3aHM03aMeHHeMbie. B BepxHeft roAOBKe maxyaa 
aanpeccoBaHa 6poH30BaH B'^^Axa. 

nopmeHb H3 aAioMHHHfeBoro CHAaBa, 4yH<e- 
HbiH. Ha nopuiHe pacnoAOJKeHbi abh KOMnpeccH- 
OHHHX H ABa MaCAOCbeMHhlX KOAbUa. 

OopuiHeBOH naACu — cxaAbHofl, HAaBaiomero 
xHna, nycToxeAUH. 

PacnpeAeAHTeAbHUH bba BUnoAHCH 3a oaho 
c KyAaHKaMH BnycKHbix h BbinycKHbix KAananoB 
H pacnoAOJKeH c npaaoH cxopoHH ABHraxcAsi. 

ripHBOA BaAa ocymecxBAHexcH mecxepHHMH 
C KOCMMH 3y6bHMH OX KOAeHHaXOXO bhaS ABHxa- 
XCAH. 

TonAHBHan CHcreMa ABHxaxeAH cocxohx h 3 
xoHAHBHoro HacocB, KapSiopaxopa, riAaiviHracH- 
xcah h BcacbiBaiomero KOAAexxopa. 

XoHAHBHbift Hacoc — AHa4)parMeHHC)ro xnna c 
BepXHHM pacnOAOJKeHHCM OXCXOHHHKa. Hacoc 
npHBOAHXCH B Ae&CXBHe SKCUeHXpHKOM Ha pac- 
npeACAHxeAbHOM BaAy. HoAana xoHAHBa peryAH- 
pyexcH aBxoMaxHHCCKH. 

Kapdiopaxop CHa6}KeH nneBMaxHHecKHM pery- 
AHXOpOM MaKCHMaAbHOrO HHCAa ofiopOXOB ABHXa- 
xeAH. HoAorpeB cmcch ocymecxBAaexcH c no- 
MOUlblO BblXAOHHblX XaSOB, OMblBaKDIAHX CHeUH- 
aAbHyK) KaMepy BcacbiBaioutero KOAAexxopa. 

Ha BcacbiBaiomeM naxpydxe xapSiopaxopa 
ycxanoBACH HAaMHracHxeAb cexHaxoro xana. 

4 


DESIGN 

Crankcase is of split type. The engine cylin- 
ders and crankcase upper half are made as a 
monobloc iron casting. The crankcase bottom 
portion is stamped of plate steel. The cylinder 
liners are replaceable, made of cast iron. The 
valve chamber and the intake and exhaust valv- 
es are situated at the R. H. side of the cylinder 
block. The valves are arranged at the bottom 
side in a single row parallel to the cylinder block 
centre line. The enbloc cylinder head covering 
all of the cylinders is cast of aluminium alloy. 

Combustion chambers and spark plugs are 
provided in the cylinder head. 

Crank gear. The steel crankshaft is of single- 
piece drop-forged type, with counter-weights on 
the crank webs. 

The connecting rods of steel have beam-shap- 
ed shanks. The connecting rod big ends are split, 
the joint surface being perpendicular to the rod 
axis. 

The connecting rod big end inserts are pre^ 
cision type, steel-backed, babbit-lined. They are 
fully unterchangeable. A bronze bushing is press- 
ed into the connecting rod small end. 

The pistons are of aluminium alloy, tinned 
on the surface. Each piston is equipped with two 
compression and two oil control rings. 

The piston pin is made of steel, floating, 
hollow. 

Camshaft is made integrally with intake end 
exhaust valve cams. It is located along the R. H. 
side of the engine cylinders and receives its ro- 
tation from the crankshaft through a helical gear 
drive. 

Fuel system comprises a fuel pump, a carbu- 
rettor, a flame arrester and an intake manifold. 

The fuel pump is of the diaphragm type, with 
a sediment bowl at the top. An eccentric provid- 
ed on the camshaft actuates the pump. The fuel 
feed is automatically controlled. 

The carburettor is equipped with an air-ope- 
rated maximum speed governor. The fuel mixture 
is heated by exhaust gases flowing along a spe- 
cial chamber in the intake manifold. 

A wire-mesh flame arrester is installed at the 
carburettor suction opening. 


Sanitized Copy Approved for Release 2011/02/28 : CIA-RDP80T00246A058600040001-7 


Sanitized Copy Approved for Release 2011/02/28 : CIA-RDP80T00246A058600040001-7 


CHCTCMa 9JieKTpoo6opyAOBaHH5i asHrarejiH — 
oAHonpoBOAHan c coeAHHeHHeM nojio>KHTejibHoro 
nojiioca Ha Maccy. HoMHHajibHoe HanpnjKeHHe 
12 BOJIbT. 

Ha ABHraxejie ycraHOBJieHbi: 

UiyHTOBblH, AByxnOJHOCHblH, AByxmeTo^HbiH 
reHepaxop c MaKCHMajibHOH OTAB^efl foKa 
18 a, PeHepaxop npHBOAHxcH bo BpameHHe 
ox KOJieH^axoro Bajia ABHxaxejiH npH no- 
MOmH KAHHOBOrO pCMHH; 

KaxyiHKa sa^HxaHHH (6o6HHa) c AodaBOU- 
HblM COnpOXHBAeHHeM; 

pacnpeABAHxejib 3aH<HraHH5i, cHa6H<eHHbiH 
ixeHxpo6e^HbiM h BaKyyMHbiM peryAHXO- 
paMH, aBxoMaxHqecKH HsivieHHioiuHMH yroA 
onepe^eHHH 3a>KHraHHH. PacnpeAeJiHxeAb 
SaJKHXaHHfl npHBOAHXCH BO BpameHHe ox 
pacnpeABAHxejibHoro BaAa nepes bba Mac- 
AHHoro Hacoca; KpoMe aBxoMaxHHecKofl pe- 
ryAHpoBKH sajKHxaHHH npeAycMOxpena eme 
H pyMHaH peryAHpOBKa; 

sa^HxaxeJibHbie cbchh c AwaiviexpoM pe3b6bi 
18 MM, H AAHHOH BBepXHOH ^BCXH 12 MM. 

cxapxep — qexbipexnoAiocHbm, MOiuHOCXbio 
1,8 A. c, npH 1500 o6Imuh, c SAeKxpoMar- 

HHXHblM npHBOAOM. 

CHCTCMa CM^3KH ABHxaxejiH — kom6hhhpo- 
BaHHan. Hoa ABBAenHCM cMasbiBaioxcH paMOBbie 
H maxyHHbie noAuiHHHHKH KOAeHHaxoro BaAa, 
noAiHHHHHKH, uiecxepHH H yoopHaH tiuaftOa pac- 
npeABAHxejibHoro BaAa, Bee oexaAbHbie AexaAH 
ABHxaxeAH cMaabiBaioxca pa36pbi3rHBaHHeM. Bo- 
AHHOH Hacoc H arpexaxbi sAeKxpoodopyAOBaHHH 
CMaSbIBaiOXCH OXAeJIbHblMH MaCJICHKaMH. 

MacAHHbiH Hacoc LuecxepeHHaxoro xnna, npH- 
boahxch bo BpameHHe bhhxoboh uiecxepneH ox 
pacnpeAGJiHxejibHoro bhah. 

B HarnexaxeAbHOH MaxHCxpaAH npeAycMOX- 
peHbi (|)HAbXpbi rpyOoft h xohkoh ohhcxkh h boao- 
boahhoh xoAOAHAbHHK xpy6qaxoro xHHa. XlaBAe- 
HHe MacAa b CHCxeMe cmbskh 2 — 4 KajcM^, 
CHCxeMa oxAa^AeHHSi. Ha ABHxaxeAHx M51 
npHHHxa cHcxeMa npHHyAHxeAbHoro abohhoxo 
oxAa>KAeHHH: npecHofl boabi h 3a6opxHOH boah. 

HpecHan BOAa neperonnexcH ueHxpoOescHbiM 
nacocoM n unpKyAHpyex no saMKHyxoS cHCxe.Me, 
B KOXopyK) BKAK)He.Hbi nocABAOBaxeAbHo: aapyOa-: 
me^Hoe npocxpancxBo ABHxaxeAH, xepMOcxax, 
pacuiHpHxeAbHbiH 6aHOK, boao-boahhoh xoao- 
AHAbHHK^ BbIXAOnHOH KOAAeKXOp H UeHXpoOe^-- 
HblH Hacoc. 


Electrical equipment of the engine is adapt- 
ed for a single-wire system, all positive poles 
being connected to the engine body, the nominal 
voltage of the electrical equipment is 12 y. 

The following units are mounted on the en- 
gine: 

double-pole, two-brush, shunt type genera- 
tor with a maximum current output of 18 4. 
The generator receives its drive from the 
engine crankshaft through a V-belt; 

ignition coil with auxiliary resistor- 
ignition distributor, with automatic spark 
advance control; rotation is transmitted 
to the distributor from the camshaft through 
the oil pump shaft; manual control of the 
ignition is also provided, in addition to the 
automatic one; 

spark plugs, with 18 mm dia. threads and 
12 mm thread length; 

four-pole, 1.8 HP, 1500 r. p, m. starter mo- 
tor with solenoid. 

Lubricating system of this engine is of the 
combination type. The main and crank pin bear- 
ings, camshaft bearings, gears, and thrust plate 
receive oil under pressure. All other working 
parts of the engine are splash-lubricated. The 
water pump and electrical equipment items have 
separate grease cops for lubrication. 

The geared oil pump receives its drive from 
the camshaft by means of a helical gear. 

A coarse and a fine oil filter and a tubular 
oil cooler are provided on the discharge line, 
The oil pressure in the, lubricating system varies 
between 2 and 4 kg per sq. cm. 

Cooling system. A double-circuit forced cool- 
ing system using both circulating and raw wa- 
ter is applied in the type M51 engines. 

Sweet water pumped by a centrifugal pump 
circulates in a closed circuit including the fob 
lowing items connected in series: engine water 
jackets, thermostat, expansion tank, circulating 
water cooler, exhaust manifold, and centrifugal 
pump. 
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Hacoc npecHOH boaw ycxanoBJieH na nepeOTefl 
CTCHKe SjiOKa uhjihhapob h npHBOAHxcH BO Bpa- 

ipCHHe KJIHHOBHAHHM peMHCM OX KOJieHqaXOFO 

Bajia. 

3a6opxHaH BO^a hbcocom noAcacusaexcH h 3- 
3a 6opxa h npoxoAHx noaieAOBaxenbHO Macjio- a 
BOAo-BOABHbie xojioAHJibHHKH H nocxyoaex aa 
6opx BMCCxe c BHXjionHHMH rasaMH. Hacxb boabi, 
BUXOASlUefl H3 MaCJIO-BOAO-XOJIOAHJIbHHKOB HC- 
nojibsyexcH na oxjiaacAeHHe Macjia b peBepCHBHo- 
peAyKxopnofi nepeAane. 

IlpHBOA Hacoca aadopxnofl boabi ocyme- 
cxBJiaexcH kjihhobhahhm peMneM ox KOJicnnaxoro 
Bajia. 


The circulating water pump is installed on 
the front wall of the cylinder block. It receives 
its drive from the crankshaft with the help of a 
V-belt. 

Raw water, drawn from overboard by the raw 
water pump, flows consecutively through the 
oil- and circulating water coolers and is disposed 
overboard together with the exhaust gases. Some 
of the water leaving the oil and water coolers is 
utilized for cooling of oil in the reversing gear 
unit. 

The raw water pump likewise receives power 
from the engine crankshaft by means of a 
V-belt. 


Phc. 3. npoAOJibHbiii paapes petsepc- 
peayKTopa aBHrarean MSlF-l 


Fig. 3. Model MSlF-l Engine. Longi- 
tudinal Section through Reversing 
Gear Unit 




riycK ABHraxe^in npousBoAuxcH sjieKxpocxap- 
xepoM jih6o Bpyuuyio. 

riHxaHHe cxapxepa ocyutecxBJiHexca ox axxy- 
MyjiHXopnoft baxapeu. 

PeBepcMBHo-peAyKTopnan nepeAa«ia. XlBura- 
xe.nib M 5 ir -1 oxjiuqaexca ox ABHxaxejia MSl-V 
KOHCxpyKuuefi peaepc-peAyKxopa. Peaepc-peAyK- 
xop ABHxaxejiH MSlF-l KpennxcH Cojixbmh k Kap- 
xepy MaxoBHKa ABHraxe.nfl. PeaepcuBHo-peAyK- 
xopnaH nepeAaqa ABHraxejia MSlT-l MexaHuqe- 
CKBH, HecoocHaa, c 4)pHKAHOHHbiM cuenAeHHeM H 
aydaaxoH nepeAaaefi. . 

PeBepcHBHO-peAyKxopnaH nepeAana cocxohx 
H 3 MexaHH3Ma peBepcupoBaHHH h peAynxopa, no- 
MemeuHBtx b oahom Kopnyce. BeAOMbift aaji pe- 
BepcHBHo-peAyKxopnoH nepeAaHH ycxanoBAen na 
paAHaABHO-ynopHbix noAmunHUKax KaaenHa, boc- 
npHHHMatomnx ocesoe ycHjme rpednoro BUHxa. 
CMasKa noAuiuriHUKOB h uiecxepeH npoHSBoAHxcsi 
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Strarting. The engine described herein can be 
started either electrically or by hand. The starter 
motor is fed by a storage battery. 

Reversing gear unit. The model MSlP-l en- 
gine differs from the model M51-y in the design 
of the reversing gear. In the model MblP-l the 
reversing gear unit is bolted to the engine fly- 
wheel housing. The reversing gear unit of the 
model M5ir-1 engine is of the mechanical type, 
with offset arrangement friction clutch and gear 
drive. 

The reversing gear unit comprises a revers- 
ing clutch and a reduction gear mechanism, 
both located in a single casing. The reversing 
gear output shaft is mounted on angular-contact 
rolling bearings capable to withstand the thrust 
created by the propelling screw. The bearings 
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pa36pbi3rHBaHHeM iviacjia, aajiHToro b MacjinnyK) 
BaHHy peAyKTOpa. 

Macjio B peBepcHBHo-peAyKTopHOH nepeAa^e 
oxjiax^AaexcH b xojioAHJibHHKe sMeeBHKOBoro 
THna, DMbiBaeMoro 3a6opTHOH boaoh. 

ynpaejieHHe pesepcHBHO-peAyKTOpHOH nepe- 
Aa^eft ocymecTBJiHexcH npH noMomn pbi^ara ne- 
peKjiioqeHHH. 

PeBepcHBHo-peAyKxopHan nepeAaqa Aonyc> 
Kaex npoAOAKHxeAbHyK) pa6oxy na nepeAHeM, 
saAHCM H XOAOCXOM xoAy H opH sKcnjiyaxauHH 
HHKaKHX pery^HpOBOK ne xpe6yex. 

PeBepcHBHo-peAyKxopHan nepeAaqa HMeex 
BbixoAHOH (})jiaHeu A^H cocAHHeHHH c BajionpoBO- 
AOM rpe6Horo BUHxa. 

flBHraxejib M51-y HMeex yrjioBoft peBepc-pe- 
AyKxop, nosBOJiHioiAHH ycxaHaBJiHBaxb ABHraxejib 
B KopMOBOH qacxH cyAHa h noA MajibiM yrAOM 
HaKJioHa. 

PeBepc-peAyKxop npeACxaBJinex co6oh oaho- 
cxynennaxyio nepeAaqy, coctohiahk) h3 uhjihhA' 
pHHecKHx jmecxepeH co cneuaaAbHbiM 3y6oM. Be- 
AOMbiH Baji, HecyiAHfl doAbiOHe oceBbie narpysKH, 
HMeex Ha KOHuax paAHaAfaHO-ynopHbie noAuinn- 
HHKH. 

CMa3Ka noAiHHHHHKOB H iiiecxepeH b peBepc- 
peAyKxope o6ecneqHBaexcH xeM, qxo MacAO h 3 
HHJKHefi qacxH kapxepa aaxBaxbiBaexcH mecxep- 
HHMH saAHero xoAa h 3a6pacbiBaexcH na npneM- 
HbiH HceAo6oK, no KixopoMy H cxeKaex B cxopony 
mecxepen nepeAHero xoAa. 

MacAo B peBepc-peAyKXope oxAa>KAaexcH b 
XOAOAHA bHHKe SMeeSHKOBOXO XHHa, OMblBaeMOFO 
aaSopxHOH BOAofi. • 

ynpaBAeHHe peeepc-peAyKxopoM ocyme- 
cxBAHexcH npH noMoiUH pbinara nepeKAioqeHHH. 

y ABHxaxeAH M51-y nepeAana ox ABHxaxeAH 
K peBepc-peAyKxopy ocymecxBAnexcH c noMombio 
KapAaHHoro BaAa c AByMH mhpkhmh ahckobbimh 
KapAaHHbIMH UiapHHpaMH. 

PeBepcHBHO-peAyKxopnaH nepeAana HMeex Bbi- 
XOAHOH (|)AaHeU AAH COeAHHeHHH C BaAOnpOBOAOM 
rpe6Horo BHHxa. 

KoHxpoAbHo-HSMepHxeAbHbie npHSopbi. 

KOHxpoAH pa6oxbi ABHxaxeAH npeAycMoxpeHbi cAe- 
AyioiAHe npH6opbi: 

SACKXpoxaxoMexp, yKaabiBaiomHH hhcao 060- 
poxoB B MHHyxy KOAeHHaxoro BaAa; 

AHCxaHUHOHHbie xepMOMexpbi, yKasbiBaiomHe 
B °C xeMnepaxypy: MacAa b ABHraxeAe h b 
peBepcHBHo-peAyKXopHOH nepeAane h unp- 


and gears are splash-lubricated by oil filling 
the gear case oil bath. 

A cooling pipe coil using raw water cools 
the oil in the reversing gear unit. 

A gearshift lever serves for controlling the 
reversing gear unit. 

The reversing gear unit permits long-time 
running, irrespective, whether in forward or in 
reverse direction, or idle. It requires no adjust- 
ments in service. 

The reversing gear output shaft ends with 
a flange for coupling to the propeller shaft- 
ing. 

The model M51-y is equipped with an angu- 
lar type reversing gear unit permitting to install 
this engine in the after portion of the ship, and 
somewhat inclined. 

The reversing gear unit of the model M51-y 
engine includes a single-reduction gear drive 
with helical gears. The output shaft, on which 
a considerable axial load is imposed, has angu- 
lar-contact bearings at both ends. • 

Lubrication of the bearings and gears in the 
angular reversing gear unit is effected by the 
oil carried from the gear case bottom portion by 
the reverse gears and thrown onto a catching 
tray, along which it later runs towards the for- 
ward gears. 

In this reversing unit the oil is likewise cool- 
ed by raw water in a pipe coil. A gearshift lever 
controls the reversing gear operation. 

A special feature of the rnodel M51-y engine 
is the power transmission from engine to revers- 
ing gear, accomplished by means of a coupling 
shaft with two universal joints of the flexible 
disc type. 

The angular reversing unit has a flange on 
its output shaft to provide for connection to the 
propelling screw shafting. 

Instruments. The following indicating instru- 
ments are provided for watching the engine ope- 
ration: 

Electric tachometer, indicating the crankshaft 
speed; 

Remote thermometers, reading the following 
temperatures, in centigrade: a) oil tempe- 
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KyjiaUHOHHOH (npecHofi) boah na Bbixo^e 
ee H3 ;^BH^aTeJIH; 

AHCTaHUHOHHUH MaHOMexp — JVISI KOHXpOJIfl 


natures in engine and reversing gear; b) cir- 
culating (sweet) water temperature at the 
engine outlet; 



Phc. 4. PadapHTHuii >iepTe3K ABHratean MSlP-l 

aaBjieHHH Macjia b KajcM^ b CMasoHHofl chc- 
xeMe ABHraxejifl. 

amnepMexp — ajih KOHxpojia sapaAHoro h 
paapaAHoro xoKa aKKyMy;iaxopHo0 6a- 
xapen. 

OBT>EM nOCTABKH 

B o6x>eM nocxaBKH oahoxo ;^BH^axe;Ia MSlP-l 
HJiH M51-y BxoiiHx jiBHraxe^ib co bccmh HaBBuieH- 
HUMH Ha Hero MexannaMaMH h arperaxaMH (rpe6- 
HoS Baji, BHHx H AeftAByflHoe ycxpoScxBo b o6'beM 
nocxaBKH He bxoabx); 

'8 


Fig. 4. Model M51P-1 Engine Dimension Drawing 

/ — centre of gravity of engine 

Remote pressure gauge, showing the oil pres- 
sure in the engine lubricating systejn, in 
kg per sq. cm. 

Ammeter, indicating the charging or dis- 
charge current of the storage battery. 

VOLUME OF DELIVERY 

Each model MSlF-l or M51-y engine is fur- 
nished complete with the following units and 
accessories mounted on it (no propeller shaft, 
propelling screw or deadwood attachment is in- 
cluded into the engine shipment) : 
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Phc. 5. 06ii].Hfl BHa flBHraTCflfl MSl-V: 

— BO;iO-BOAllHOft H BOAO-Mac;iflHbJH pajlHETOp; 2 — paCIlIHpHTe;ibHblft 
6aMOK; 5 — Mac;iOHaaHBHOft naTpy6oK; ^ — 4)HJibTp TOHKoft oiihctkh 
M acjia; 5 - njiaMfl-racHTe;ib; 6 — pejie-peryajiTop; 7— KO>Kyx MaxoBHKa; 
8 — yraoBOH pesepc peiiyKTOp; P — iukhb npHBOiia nacOca aaSopTHoii 
Bo;ibi; /P - uiKHB npHBOAa Hacoca npecHoii boaw; // — ropjiOBHHa 
HaaHBa npecHOH Bo;tbi; J2 — uikhb npHBOjia reaepaTopa; 13 — 4)H;ibTp 
rpyCoii omhctkh Macjia; 14- BejiyiUHe uikhew KojieHMaxoro Ba;ia; 15- 
cjiHBHasi npo6Ka c;iHBa Mac;ia h 3 Kapiepa; 16 — sejiOMbift Ba;i pesepc- 
peayKTOpa; 77 ^jjianeu BcaOMoro aajia pesepc-peayKTOpa ; 7^ — npe- 
pbiBaTejib-pacnpeAC^HTejib; 19 — 4)H;ibTp aaPopiiioA boau 


ics 

Fig. 5. General Views of Model M51-y Engine; 

?*' cooler: 2 — expansion tank;5-oll filler neck- 4 -fine 
?i‘ -.flame arrester; 6 - current and voltage regulator- 7 - 

flywheel housing; « - angular reversing gear; 9 - faw water oumD 
pulley: /O- circulating water pump pulley; // - water filling neck*^ 
Pu ’ey: « - coarse oil filter; 14- crankshaft driving 
crankcase oil drain plug; /d — reversing gear outpiU 
shaft, 17 - reversing gear output shaft flange; 18- interrupter and 
distributor unit; 19 — raw water strainer 




Phc. 6. npojiojibHbiH h nonepeMHbifl paapesbi pe- 
Bepc-pe^yKTopa ,nBHraTeji5i MSl-V- 


Fig. 6. Overall Dimensions of Model M51-Y En- 
gine Reversing Gear 
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MapKa ABHratejifl 


M5ir-1 


PeBepc-pejiyKTop 1 

KapAanHwii Baji — 

HaCOC UHpKyjlflUHOHHOH BO^lbl 1 

OepejiHJiH onopa 1 

SajiHflfl onopa — 

Hacoc 3a6opTHOH Bo;ibi 1 

TaxoMCTp I 

TonJIHBHbift Hacoc C 4>«'^*>TpOM H OT- 
ctoAhhkom 1 

raaoBbixjionHOH kojijicktop 1 

PaCUIHpHieJIbHblH 6aHOK 1 

BoflO-MacjiHHbift paAHaxop 1 

BcacwBaiomHfl kojuicktop 1 

Cxapiep THna CT-15 1 

TeHcpaxop 1 

Kap6iopaTop 1 

rijiaMflracHxejib 1 

MacjiflHwft 4*HjibTp rpy6oft ohhcxkh 1 

MaCJIflHblH 4)HJIbXp XOHKOH OHHCXKH 1 

Pejie-peryjiaxop 1 

HHjiyKUHOHHafl KaxyuiKa c npOBO^oM 1 

PacnpejiejiHxejib I 

SaMcnraxejibHbie cbchh 6 

Tpy6onpoBo;i boaw h Macjia (b npe;ie- 
jiax jiBHraxejifl) 1 

KoM6HHauHH npH6opOB KFI-T — 

SaMOK saHCHraHHH 1 

fHCKHji BajlMK 1 

KHonKa ciapxepa 1 

AKKyMyjisixopHafl 6aTapeH 3CT-70 — 

AspoxepMOMCxp . — 

KoMnaeKT HHCxpyMeHxa 1 


M5i-y 

1 

1 

1 

1 

1 
1 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

6 

1 

1 

1 

1 

2 
2 
1 


Engine model 
M51-r-l M51-y 


Reversing Gear Unit 1 

Universally-Joined Coupling Shaft — 

Circulating Water Pump 1 

Front Support Assembly 1 

Rear Support Assembly — 

Raw Water Pump 1 

Tachometer 1 

Fuel Pump with Fuel Filter and Sedi- 
ment Bowl I 

Exhaust Manifold 1 

Expansion Tank 

Oil and Water Cooler I 

Intake Manifold I 

Type CT-15 Starter Motor 1 

Generator 1 

Carburettor 1 

Flame Arrester 1 

Coarse Oil Filter 1 

Fine Oil Filter 1 

Current and Voltage Regulator 1 

Ignition Coil with Cables I 

ignition Distributor 1 

Spark Plugs 6 

Water and Oil Piping (within engine 
only) 1 

Type Kn-7 Instrument Set — 

Ignition Lock 1 

Flexible Shaft 1 

Starter Push-Button I 

Model 3CT-70 Storage Battery — 

Bourdon Type Thermometer — 

Set of Tools 1 


1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

f 

1 

1 

1 

1 

I 

6 

1 

1 

I 

1 

2 
2 

1 


3ana€Hb|e hbcth k jiBHraiejuiM M5ir-l h M-51-y 
nocxaBJiflioxcfl b cjiejPiyiomeM od'beMe: 

KojiHMecTBo Ha aBHraxeJib 

M5ir-1 M-51-y 


CMeHHMH 4)HJIbXpyK)mHH SJieMeHT Ma- 

cJiflHoro (J)Hjibxpa toh?<;oh ohhctkh 1 

PeMeHb npHBojiHofi kjihhoboh k hbco- 

cy 3a6opXHOH bow 1 

npoKJiajiKa roJiOBKH djioKa I 

npoKJiajiKa raaoBbixjionHoro kojuiok- 
xopa H BcacbiBaiomeH xpybM 1 

ilna^iparMa 6eH3HHOBOro Hacoca 1 

MaHHrex BMXOAHoro sajia peMyKxopa 1 


SjieKxpHuecKHH AaxqwK MacjiflHOro Ma- 
HOMexpa 1 

4>pHKUHOHHOe KOJIbHO 4 

SaKJienKH cneuHaabHwe npHKJie- 

nuBaHHH HaKJiaflOK 24 

Pacnpe;reJiHTejib sa^KHraHHfl 1 

MaHiKei nepeanero Bajia pe;iyKTopa 1 

MHjtyKUHOHHaH KaxymKa 1 

SaiKHraxejibHbie cbchh iHna M12/10 
c pe3b6oH 18 MM ^ 8 

riojisyn pesHHOBbiH nacoca aafiopxHoft 

Bo;ibi 2 

HiopHXOBbie luJianrH 

0 12 MM 7 

0 22 MM 3 

0 27 MM 1 

0 38 MM 2 

riapoHHxoBbie npoKJiawH raaoBbixjion- 
Horo KOJiJiCKxopa 1 

PeMCHb npHBOAHOft KJIHHOBOH K reHC- 

paxopy 1 

XoMyxbi B-1 “ 

XoMyxbi B-1 

XoMyxM B-2 ^ 

lUapHKonojimHnHHKH: 

62203 ^ 

Xs 303 - 


1 

1 

1 

1 

1 

1 

I 


1 

1 

6 

1 

4 

1 

2 

1 

1 

8 

2 

4 


2 


Spare parts 

engines: 


furnished with model MSlF-l and MSl-V 


Quantity per 
Engine model 


M5ir-1 


M51-y 


Replaceable Filtering Element for 
Fine Oil Filter 
V-Belt for Raw Water Pump 
Cylinder Head Gasket 
Exhaust Manifold and Intake Pipe 
Gasket 

Fuel Pump Diaphragm 
Reversing Gear Output Shaft Seal 
Oil Pressure Gauge Transmitter 
Friction Lining Ring 
Special Rivets for Friction Lining 
Ignition Distributor 
Reversing Gear Forward Shaft Seal 
Ignition Coil 

Type M 12/10 Spark Plugs, with 
18 mm Metric Thread 
Raw Water Pump Rubber Plunger 

Oil-Resistant Rubber Hoses 
12 mm l.D 
22 mm l.D 
27 mm l.D 
38 mm l.D 

Paronite Gasket for Exhaust Manifold 

V-Belt for Generator Drive 

Type B-1 Clips 

Type B-1 Clips 

Type B-2 Clips 

Ball Bearings: 

No. 62203 
No. 303 


1 
1 
1 

1 

1 

1 

1 

4 

24 

1 

1 

1 

8 

2 


7 

3 

1 

2 

1 

1 


1 

1 

1 

1 

1 

1 


1 

1 

6 

1 


4 

1 

2 

1 

1 

8 

2 

4 
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Phc, 7. faOapHTHbiH MepxeHi Fig. 7. Model M51-y Engine. 

^iBHraieJifl MSl-V Dimensions Sheet 


C sanpocaMH npocHM o6pamaTbCH bo Bee- For further information please address to 

coK) 3 Hoe Od-bejlHHeHHe „CyAOHMnopT“, MocKBa Vsesojuznoje Objedinenije “Sudoimport”, Smo- 
r-200, CMOJieHCKaH-CeHHafl nji., 32/34. lenskaja-Sennaja, 32/34, Moscow G-200. 

Tejierpa(})HUH aApec: MocKsa CyAOHMnopT Cable address: Moscow Sudoimport 
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CyftOBblE KOHTPOJlJlEPbl 
M KOMAHftO-AnnAPATbl 

KOHTPOJlJlEPbl 

KoHxpojiJiepLi cjiy?KaT nycKa, ocxaHOBKii, 
peryjiHpOBaHiiH CKOpocTii ii MaMeneHUH nanpaB- 
jieHHH BpameHHH aBHraxejieH nocxoHHHOro ii ne- 
peMeHHoro xoKa. npe^jiaraeMtie xHnti KOHXpoJi- 
jiepoB npHMeHflioxcH ^jih ycxanoBKH na cy^ax. 

KoHxpojiJiepu paajiHHaioxcH no Bejinnime, po^y 
xona, HcnojiHennio cxomlIj KoncxpyKxnBHOMy nC' 
nojiHeHHK) H HanpH?KeHHH) cexH. 


MARINE CONTROLLERS 
AND MASTER UNITS 

CONTROLLERS 

Controllers serve for starting, stopping and revers- 
ing D. C. and A. C. motors and for adjusting motor 
speed. The controllers described in this catalogue are 
designed for marine use. 

Various controllers may differ from each other in 
the intensity and type of current, circuitry, construc- 
tion and supply mains voltage. 



Phc. 1. KyjiaMKOBbiii KOHTpojiaep Fig. 1. Cam controller 



HopMajibnafl pa6oxa KonxpojiJiepoB oGecnenii- 
BaexcH npM xeMnepaxype OKpy/KaK)iii,eM cpe^bi b 
npe^ejiax ox +40 j^o — nepnoAHHecKiix 

naKJionax k BepXHKaJin j\o 45° n nepno^nnecKOM 
oSjTHBaHHH MOpCKOK BOflOft. 

KOHCTPyKIUHH 

KOHXpOJIJiepH HBJIHIOXCfl KOMMyxai^HOHHHMH 
annapaxaMH, cjiyjKaiqHMH ajih nepeKjnonenHfl b 
CHJiOBHX u,enHx nocxoHHHoro n nepeMennoro xona. 

KoHxpojiJiepbi HsroxoBJiflioxcfl b BoaoBamn- 
n^ennoM HcnojinennH. 

IlpHBOA KOMMyxaitHOHHBix ajiGMeHxoB KOHxpoa- 
aepoB ocyn^ecxBJiflexcfl ox KyjiauKOBBix niaH6 co 
cnei^najiBHBiM npo(]^HJieM. 

KoHCxpyKXHBHO KOHxpojiJiep npe^cxaBJinex co- 
6oh cxajiBHOtt CBapnott Kopnyc, hjioxho saKpBi- 
BaeMHfi KpBiniKOiHL H3 ajilOMHHMeBoro cnjiaBa. 
B Kopnyce KonxpojiJiepa paBMemaexca BepxHKajiB- 
HBiit Baji c naziexHMH na Hero KyjianKOBBuvm mail- 


The controllers will give trouble-free performance 
at ambient temperatures from + 40 to — 25° C, when 
periodically inclined by up to 45° to the vertical or 
splashed over by sea water. 

CONSTRUCTION 

Controllers are switching devices which serve to 
control electric motors in D. C. and A. C. power 
circuits. 

The controllers described here are of waterproof 
type. 

The switching elements of the controllers are actu- 
ated by special profile cam plates. 

The controller is housed in a welded steel case with 
a tightly fitted cover made of aluminium alloy. The 
case contains a vertical shaft carrying the cam plates, 
which are located opposite the switching elements 
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6aMH. ripoTHB Ka^KAOH KyjiawoBofi matiSH na aocko 
H aH Ha MeTaaaHHGCKOii petiKe noMemeH KOMMyra- 
aaeMeHT. B Bepxneii aacTn KOHTpoaaepa 
paaMemeHbi aaeMeHTti iieum ynpaBaenwH, b HH?KHeft 
aacTH • — aaeMeHTfci raaBHoii (cHaoBOii) aghh. 

KajKAHti KyaaHKOBBili aaeMeHT raaBHOH n;enH 
CHa6?KeH AyroracHTeabHHM ycTpoiracTBOM, coctoh- 
lAMM H3 KaMepH AyroracMTeaBHOH KaTyniKH h 
MarHHTonpoBOAa. 

npHBOA KyaaHKOBoro Baaa ocymecTBaaeTCH ot 
M aXOBHHKa, HacaH^GHHOrO Ha BBIXOAHH^HH H3 i^op- 
nyca kohga Baaa. OnKcai^HH KyaaHKOBoro Baaa 
B OnpGAGaGHHHX noaOJKGHHHX OCymGCTBaflGTCH 
xpanoBHKOM, no KOTopoMy nGpGMGn^aGTcn poann 
coSaHKH. 

EoaLHIHHCTBO HCHOaHGHHH KOHTpoaaGpOB CHa6- 
JKaGTCH BCTpOGHHLIMH Sau^HTHblMH HaHGaflMH. Ha 
san^HTHbix naHGanx KOHTpoaaGpoB nocTOHHHoro 
TOKa ycTanaBaMBaioTCfl caeAyioBUHG annapaTbi: 
AByxnoaiocHbiH py6MabHHK, aMHGtaHii aaoKTpo- 
MarHHTHMH KOHTaKTOp, 3aGKTp0MarHHTH0G pGaG 
nocTOHHHoro TOKa. Ha samnTHHX naHcaHx KOH- 
TpoaaGpoB HGpGMGHHOrO TOKa yCTaHasaHBaGTCH 
AByxnoaiocHHft pygnabHHK, aaGKTpoMarHHTHbin 
KOHTaKTOp M HGTbipG TGHaOBMX pOaG. HOKOTOpblG 
HCnoaHGHHH KOHTpoaaGpoB CHaSjKGHH aMHGpMG- 
TpaMH, H3MGpHK)mHMH TOK raaBHOfi I^GHH. 

Hoaboa Ka5GaGft k KOHTpoaaGpaM ocymocT- 
BaflGTCH B AByx TpySax, hphcogahhhgmhx k KOH- 
TpoaaGpaM C HOMOHIbK) ^]^aaH^GBHX COGAMHGHHit, 
paCnOaO?KGHHbIX B SaAHGM H 6oKOBOfi CTGHKaX KOH- 
TpoaaGpoB, a B HGKOTOpbIX HCnoaHGHHflX B AHO 

KOHTpoaaopa. 

KoHTpoaaapbE kpghhtch aanaMH HGnocpGA- 
CTBGHHO K HaaySo Han k BepTHKaasHoit ctghkg 
HGTH pbMH 6oaTaMH. 

OCHOBHblE AAHHblE 

KoHTpoAaepbi nocT05iHHoro TOKa 

KyaaHKOBHG KOHTpoaaopbi nocTOHHHoro TOKa 
npHMGHHioTCH ynpaBaGHMH ABHraTGaHMH na- 
paaaGabHoro m CMGuiaHHoro BosSyjKAOHHH b A^a- 
naaoHG MOu^HOOTGift OT 2 AO 26 Kent, 

B COOTBGTCTBMH C Ha 3 HaHGHHGM H paSOHMMM 
(|)yHKAHHMH MGXaHH 3 Ma KOHTpoaaGpH HMGIOT HGC- 
KOabKO pa 3 H 0 BHAH 0 CTG:H HO CXGMaM. 

KoHTpoaaGpH CGpHH HBT ynoTpoSanioTCH a^ih 
ynpaBaGHHH ABHraTGaHMH CMomaHHoro h napaa- 
aoabHoro B036\mj\emin MGxaHHSMOB mnHaelt, 6pa- 
uinnaGti, TpaaoBbix aaSoAOK, noBopoTa KpanoB, a 
TaK?KG paSaHHHbIX npOMbICaOBHX MGXaHH3M0B c 
(j^yHKi^HHMH anaaorHHHbiMH ninnanM. K moah(|)h- 
Kai^HH 3Toti CGpHH OTHOCHTCH KOHTpoaaGp c rpy- 
30B0ft aaiAHTOH, KOTOpbltl pGKOMGHAyOTCH HpH- 
MGHHTb A'^h aaGKTponpHBOAOB mnnaGti h Spamnn- 
acH MOiAHOCTbK) BbiuiG 10 mm, 

KoHTpoaaGpH cGpnn HBG ynoTpGSanioTCH a^ih 

ynpaBaGHHH ABHraTGaHMH CMGuiaHHoro BoaSya?- 
ACHHH MGXaHH3M0B HOA'bGMa KpaHOB, paSaHHHHX 
noA'BGMHbix aG6GAOK (KpoMG rpysoBHx) H Apyrnx 
MGxaHH3MOB, TpGOyiou^HX niHpoKoro pGryanpo- 
BaHMH CKOpOCTH B T0pM03HbIX pGHmMaX. 
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mounted on a board or metal strip. The components 
of the control circuit are housed in the upper part, 
those of the main (power) circuit, in the lower part 
of the controller. 

Each cam element of the main circuit is provided 
with an arc-suppression unit, consisting of an arc- 
suppression coil chute and magnetic circuit. 

The camshaft is rotated by means of a flywheel 
fitted on the projecting end of the shaft. A ratchet and 
a pawl with a roller moving on the ratchet serve to 
lock the camshaft in the necessary position. 

Most types of controllers are provided with built-in 
protective panels. The panels installed in D. C. con- 
trollers mount the following equipment: double -pole 
knife-switch, electromagnetic line contactor, D. C. elec- 
tromagnetic relay. In A. C. controllers the protective 
panels mount a double -pole knife-switch, electro- 
magnetic contactor and four thermal relays. Some 
types of controllers are provided with ammeters which 
measure the current in the main circuit. 

Cables are run into the controllers through two 
conduits, attached to the controllers by means of flange 
couplings located on the rear and side walls and some- 
times in the bottom of the controllers. 

The controllers are attached either directly to the 
deck by means of lugs or secured on a vertical wall 
with four bolts. 


MAIN CHARACTERISTICS 
D. C. Controllers 

D. C. cam controllers are used for controlling shunt- 
or compound-wound motors with ratings from 2 to 
26 kW, 

The controllers vary in their design in accordance 
with the purpose and operating functions of the me- 
chanisms with which they are used. 

Controllers of the HBT series are used for controll- 
ing shunt- and compound- wound motors of capstans, 
windlasses, trawl winches, crane slew gear and also 
various fishery gear, used on applications similar to 
those of capstans. A modification of this series is a 
controller with overload protection, which is recom- 
mended for use with electric drives of capstans and 
windlasses having ratings above \6]cW. 

Controllers of the HBC series are used for con- 
trolling compound-wound motors of crane hoisting 
gear, various hoisting winches (with the exception of 
cargo winches) and other mechanisms which require 
wide range of speed control in braked operation. 
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KoHTpojiJiepH cepMM riBJI ynoTpe 6 jiflioTCH hc- 
KJiioTOTejiBHO ynpaBJieHMH tiixoxo;[^hhmh js ^ bvl - 
raTejiHMH CMemaHHoro BoaSya^^eHiiH MexaHH 3 MOB 
rpysoBHX JieSeAOK. 

CxeMbi samHTHLix naHejieii Bcex KOHTpojiJiepoB 
nocTOHHHoro TOKa aonycKaiOT BKJtiOHeHHe Konen- 
Htix BbiKJnoTOTejieit ^Byx HanpaBJieHHii ^bh- 

OcHOBHHMH pe>KHMaMH KyJiaTOOBHX KOHTpOJl- 
jiepoB hbjihiotch: 

KpaTKOBpeMeHHbiii — 30 muh HenpepuBHoro 

BKJIIOHeHHH ; 

noBTopHO-KpaTKOBpeMeHHbiH • — 40% IIB npn 
HacTOTe BKJiio^eHHH AO 300 b nac. 

B KaTajiore npHEOAenH THnosbie MexaHHHecKne 
xapaKTepncTHKH KOHTpojiJiepoB, Aaiomne npe^- 

CTaBJieHHe SaBHCHMOC™ CKOpOCTH OT MOMOKTa Ha 
Bajiy ajieKTpoABHraTejiH b pasjiHHHbix nojiojKGHHHx 
KOHTpOJIJiepOB (7^ = / M), 

XapaKTepncTHKH nocTpoenbi b OTHOCHTejibHbix 
eAHHHAax. 


Controllers of the IIBJI series are used only for 
controlling low-speed compound-wound motors of 
cargo winches. 

Protective panels of all D. C. controllers permit 
connection of limit switches for both directions of 
rotation. 

The main operating duties of the cam controllers 
are the following: 

short-time duty — 30 min of continuous operation ; 

intermittent duty — 40 per cent duty factor with 
up to 300 connections per hour. 

The catalogue gives standard mechanical charac- 
teristics of the controllers, showing the speed-torque 
ratios for various positions of the controllers (n f M), 

The characteristics are plotted in relative units. 


T a 6 Ji H A a 1 

OcHOBHbie AaHHbie KOHTpoJi.iepOB nocTOHHHoro TOKa Table 1 

Basic Specifications of D. C. Controllers 
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Phc. 13. MexaHH^iecKHe xapaKTepiicTiiKH HBiiraTenH cwemaH- 
Horo BoaSywHemiH c KOHipojiJiepoM IIBT nHTOii bb- 
JIHHHHBI 

Fig. 13. Mechanical characteristics of compound -wovmd motor 
with nBT controller of fifth size 




Phc. 15. MexaHUHecKHe xapaKiepHCTHKH ^BHraTejiH CMeuiaH- 
Horo BOsej'JKfleHHH c KOHTpojiJiepoM IIBT mecTOtt Be- 
JIHHHHH 

Fig. 1 5. Mechanical characteristics of compound-wound motor 
with IIBT controller of sixth size 


Phc. 14. MexaHHiecKne xapaKiepncTHKH HBHraTejiH CMeman- 
Horo BOsSyjKSCHHH C KOHTpOJTIiepOM IIBG HHTOfl BG- 
JIHHHHH 

Fig. 14. Mechanical characteristics of compound -wound motor 
with IIBG controller of fifth size 



Phc. 16. MexaHiiHecKiie xapaKTepiicTHKii gBiiraTCJiH CMemanHoro bo3- 
63f)KffleHnH c KOHTpojiJiepoM IIBJI 

Fig. 16. Mechanical characteristics of compound-wound motor with 
IIBJI controller 
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KoHTpojiJiepbi nepeMeHHoro tokh 

KyjiaHKOBbie KOHTpojiJiepti nepeMenHoro TOKa 
npuMeHHioTCH ^Jifl ynpasjieHHH o^hockopocthhmh 
H JUByXCKOpOCTHblMn KOpOTKOBaMKHyTtIMH aCHH- 
xpoHHHMH fljBHraTGJiHMH B fl;nana30He MomnocTeit 

OT 2 flo 45 Kem, 

B cooTBeTCTBHH c HasHa^eHHeM MexaHMSMa 
H THnoM HcnojibByeMoro jijBHraTejiH KOHTpojiJiepBi 
HMeioT necKOJiBKO paBHOBH^HOCTeH no cxeMaM, 
KoHTpojiJiepH TnnoB ET-5127, BT-5137, 

BT-5126 H BT-5136 npHMenHioTCH ji;jin ynpaBJie- 

HHH AByXCKOpO.CTHblMH ^^BH^aTeJ^HMH HiniUieH, 

rpysoBHx jie6ej\OK n j^pyrnx MexaniiSMOB, rjj,e ne 
ynoTpe6jiHioTCH KonenHBie BLiKJiionaTejiH. 

KoHTpojiJiepu THnoB BT-6125 n BT-6135 npn- 

MCHHIOTCH ^JIH ynpaBJIGHKH AByXCKOpOCTHHMH 
KOpOTKOSaMKHyTHMH J^BHraTejIHMH no/^bOMa Kpa- 
HOB, no^'BeMHbix JieSejlOK n ^^pyrnx MexannsMOB^ 

r^e npHMeneHHe Konennux BbiKjnonaTejien o6h- 
BaTejiBHO. 

KoHTpojiJiepu THna BT-6126 n BT-6136 npn- 

MeHHIOTCH flJIH ynpaBJIGHHH fliByXCKOpOCTHbIMH 
KOpOTKOSaMKHyTBIMH ABHraTGJIHMH MGXaHHBMOB 

noBopoTa. 

BcG nCponnCJIGHHHG KOHTpOOIJIGpbl ITM6IOT BCTpO- 
GHHyK) BamHTHylo naHGjib. 

KOHTpOJIJlGpBI THHOB BT-5006 H BT-5007 
nOCTaBJlHIOTCH 6G3 BCTpOGHHOft 3aiU,HTH0ft naHGJIH 
H npHMGHHIOTCH ynpaBJIGHHH 0;aH0CK0p0CT- 

HHMH H ^ByXCKOpOCTHblMH KOpOTKOBaMKIiyTLI- 
MH aCHHXpOHHMMH ABHraTGJlHMH HGpGMGHHOrO TOKa. 

fljlH 3THX KOHTpOJIJIGpOB B KaHGCTBG SamilTHOH 
nancjiH mojkgt 6hti> poKOMonaoBan o^hh h3 Ma- 
rmiTHHX nycKaTGJiGH CGpnn IlM. 

KoHTpojiJiGpLi, npGAHasnanGHHBiG j^JiH ynpaB- 
JIGHHH OAHOCKOpOCTHBIMH ABHraTGJIHMH, HMGIOT 
nOJIOJKGHHH CO BKJIIOHGHHBIMH B I^GHB CTaTOpa CO- 
npOTHBJIGHHHMH, HTO HOSBOJIHGT HpHMGHHTB HX ;i;JIH 

MGxaHH3MOB, TpoSyion^Hx njiaBHoro pasrona;, na- 
npHMGp, MGXaHH3MOB HOBOpOTa. 

OCHOBHHMH pGJKHMaMH KyJiaHKOBBIX KOHTpOJI- 
JIGpOB nGpGMGHHOrO TOKa HBJIHIOTCH I 

KpaTKOBpGMGHHHfi 30 MUH HGnpGpBIBHOrO 

bkjiiohghhh; 

nOBTOpnO-KpaTKOBpGMGHHBIH 40% BB npH 

qaCTOTG BKJIIOHGHHIl ?^0 300 B HaC. 

yCTanOBJIGHHHG B KyjiaHKOBBIX KOHTpOJIJIGpaX 
nGpGMGHHOrO TOKa TGnjIOBBIG pGJIG BKJIlOqaiOTCH B 
ABG (|)a3Bi o6motok Gojibinoii h Majiofi CKopocTH 
fljBHraTGJIH. 

Tgdjiobhg pGJiG samHiqaioT ^BHraTGJiB ot hg- 
flionycTHMoro nGpGrpGBa npn saKjiHHHBaiiHH MGxa- 

HH3M0B. 


A. C. Controllers 

A. C. cam controllers are used for controlling single - 
and double -speed asynchronous cage motors with rat- 
ings from 2 to 45 kW. 

The controllers vary in their design in accordance 
with the purpose and operating functions of the me- 
chanisms with which they are used. 

Controllers of the types BT-5127, BT-5137, BT- 
5126 and BT-5136 are used for controlling double- 
speed motors of capstans, cargo winches and other 
mechanisms, not provided with limit switches. 

Controllers of the types BT-6125 and BT-6135 are 
used for controlling double -speed cage motors of crane 
hoisting gear, hoisting winches and other mechanisms 
where the use of Kmit switches is obligatory. 

Controllers of the types BT-6126 and BT-6136 are 
used for controlHng double-speed cage motors of slew 
gear. 

All the above controllers are provided with built-in 
protective panels. 

Controllers, types BT-5006 and BT-5007 delivered 
without built-in panels are used for controlling single- 
and double-speed asynchronous cage motors. 

Protection of these controllers may be ensured with 
a magnetic starter of the IlM series. 

Controllers used with single -speed motors have po- 
sitions in which they cut a resistance into the stator 
circuit; such controllers can be employed with the 
mechanisms which require gradual acceleration, such 
as slew" gear. 

The main operating duties of the A. C. cam control- 
lers are the following: 

short-time duty — 30 min of continuous operation ; 

intermittent duty — 40 per cent duty factor with 
up to 300 connections per hour. 

The thermal relays of the A. C. cam controllers 
are connected in two phases of the high- and low-speed 
windings of the motor. 

The thermal relays serve to protect the motor from 
overheating in case the driven mechanism jams. 
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Ta6jiHi^a 2 

OcHOBHbie ffEHHbie KOHTpoJiJiepOB nepeMeHHoro TOKa Table 2 

Basic Specifications of A. C. Controllers 


Thh 

KOHTpoJiJiepa 

Type of 
controller 

HOMHHaJlbHHii 
TOK B pemHMe 
30 MHH, a 

Rated current 
in 30-minute 
operation, A 

HoMMHaJibHbiii 
TOK B peHiHMe 

40«/onB, a 

Rated current 
in intermittent 
operation, 

MaKCKMaJibHaK 
MomnocTb jtBiiraTeJieii 
3;.TTH fl;aHHoro Tnna 
KOHTpoJiJiepa npH 
HanpiBKeHHH, Kum: 

Maximum motor rating 
for the given type of 
controller at voltages, A; W; 

HoMHHaJibHOe 
HanpflffieHHe, s 

Rated voltage, 
F 

Hhcjio paOOHHX 
noJiWKeHHli 
KsuKAoro Ha- 
npaBJicHBH 

; Number of ope- 
rating positions 
for each 
direction 

Bee, Ki 
Weight, kg 

J ^2 pneyHKa 
cxeMH 

Diagram 
given in 
Fig. No. 

JV? pHcyHKa 
raOapHTHUx 
pasMepoB 

Overall dimen- 
sions given in 
Fig. No. 

40 per cent duty 
factor , A 

220 B 

220 V 

380 B 

380 F 

BT-5006 

90 

80 

25 

45 

AO 380 

2 

' 60 

11 

! 2 

BT-5007 

90 

80 

25 

45 

380 

2 

60 

12 

( 

BT-5127 

90 

80 

25 



220 

2 

82 



BT-5137 

90 

80 

— 

45 

380 

2 

82 

1 8 

3 

BT-5126 

90 

80 

25 

— 

220 

2 

78 



BT-5136 

90 

80 

— 

45 

380 

2 

78 

) 


BT-6125 

75 

70 

20 

— 

220 

2 

140 

1 9 

1 

BT-6135 

75 

70 

— 

35 

380 

2 

140 

I 

i 3 

BT-6126 

75 

70 

20 

— 

220 

3 

140 

\ 10 


BT-6136 

75 

70 

— 

35 

380 

3 

140 

1 

j 


OBT>EM nOCTABKH 

B o6iieM nocTaBKM bxoaht KyjiaHKOBHfi koh- 
Tpojijiep H HmHK c KOMnjieKTOM sanacHHX HacTet 
K HGMy corjiacHO nepeTOio, npHsejiieHHOMy b KOHi];e 
HacTOHiu;ero KaTajiora. 

SanacHHe nacTH ajih oahothhhhx ajieivieHTOB 
nOCTaBJIflIOTCH HCXO^H H3 COOTHOIUeHHH : OAHH 

aanacHOH ajieMenT na 5 — 10 oflHOTnnHbix AexajieH 

aaHHOft KOHCTpyKIlHH. 

SanacHBie ^acra ynjia^biBaioTCH b npoHHHtt 

^epeBHHHblil HmHK. 

cpOPMyJIHPOBKA 3AKA3A 

ripH o^opMJieHHH 3aKa3a yKasHBaioTCH cjiG^y- 
ioiu;He juaHHbie: thh KOHTpojiJiepa, HOMHHajibHbiH 
TOK j^BHraTejifl, HOMHnajibHoe Hanpa^KeHiie, ycxa- 
HOBKa MaKCHMajibHoro pejie ajih nocTOHHHoro xoKa 
HjiH TOK KopoTKoro saMbiKaHHfl nepeMeHHoro 
TOKa, niKajia aMnepMexpa, ecjin oh npMMeHHeTCH. 


DELIVERY SET 

The delivery set includes the cam controller and 
a box with spare parts as per the list given at the 
end of this catalogue. 

Spare parts to components having identical design 
are supplied in the ratio of one spare to 5 — 10 iden- 
tical components. 

The spare parts are packed in a rugged wooden box. 

ORDER SPECIFICATIONS 

When making an order, please, give the following 
data: type of controller, rated current of motor, rated 
voltage, maximum relay setting (for D. C. controllers) 
or short-circuit current (for A. C. controllers), ammeter 
scale (if an ammeter is used). 
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KOMAHAO-AnnAPATbl 

KoMaH;i;0“annapaTbi npe^HaBHanaioTCH ^jih 
KOMMympoBaHHH TOKa B i];enHx ynpasjieHHH Mar- 
HHTHHX H KyJiaTOOBHX KOHTpOJIJiepOB nOCTOHHHOrO 
H nepeMeHHoro TOKa. TlpeflaaraeMbie ranbi KOMaH^o- 
annapaTOB npHMeHHioTCH ycTanoBKH na cy^ax. 

HopMajibHaH paSoTa KOMaH^o-annapaTOB ooec- 
ne^HBaeTCH npn Teinnepaxype OKpy>Kaioiij;eH cpe^bi 
OT ■ — 40 30 -j- 40^ C, nepMo^H^ecKHx HaKJionax k 
B epTHKajiH 30 45°, nepHO 3 H'iecK 0 M o 6 jmBaHHH 

MOpCKOH B 030 il H HaJIHTOH Cy 30 B 0 H BH 6 paii;MII. 


MASTER UNITS 

Master units serve for switching current in control 
circuits of D. C. and A, C. magnetic and cam control- 
lers. The master units described in this catalogue are 
designed for marine use. 

The master units will give trouble-free performance 
at ambient temperatures from — 40 to + 40° C, when 
periodically inclined by up to 45° to the vertical or 
splashed over by sea water and during vibration of 
the ship. 




Phc. 17. K0MaH30-K0HTp0JiJiep Fig. 17. Master controller 


KOHCTPyKUH^ 

HacTOfliiiMH KaTajior oxBaxbiBaeT cjie3yioi3iie 
KOMaH 30 -annapaTbi: KOMaH 30 -KOHTpojijiepH cepun 
KBO H KH, KoneHHHe BbiKJiioHaTejiH pbrnan^Horo 
THna cepHH KV-SOO n nyxeBbie BbiKjiiOHaTejiH 
mnHH 3 ejibHoro rana cepHH VB. 

KoMaH 30 -KOHTpojiJiepbi cepMM KB 0 hmgiot ot 
5 30 12 KOMMyxailHOHHblX OJieMeHTOB, C npHB 030 M 
MX OT o6iu,ero KyjiauKOBoro Bajia ii 2 KOMMyTaiiHon- 
HHX ojreMeHTa, BKJiiouaiomMXCH ot 0T3ejibH0H 
pyKOHTKH. FjiaBHblH KyJiaUKOBblil BaJT MOJKGT HMGTb 
30 HHTH paSoUIIX nOJIOH^eHHH B Ka?K3yK) CTOpOHy 
OT HyjieBoro. KaJK3oe nojioweHwe (|)HKCiipyeTcn 
XpanOBHKOBblM yCTpoilCTBOM. 

PyKOHTKa BbiKjiioHaTejiH MMeex xpn nojiojKeHUH : 
nyjieBoe, paOo'iee (|)MKCiipoBaHHoe ii 03 H 0 He(|)HKCM- 
poBaHHoe c caM0B03BpaT0M B paOo^ee nojio>KeHHe. 

12 


CONSTRUCTION 

This catalogue covers the following master units: 
master controllers of the KBO and KH series, lever- 
type limit switches of the KV-SOO series and spindle- 
type track switches of the VB series. 

Master controllers of the KB 0 series are equipped 
with 5 — 12 switching elements actuated by means of 
a common camshaft and with 2 switching elements 
closed by a separate handle. The main camshaft may 
have up to five positions on each side of the zero. 
In each position the camshaft is locked by a ratchet 
device. 

The switch handle has three positions: zero, fixed 
operating position and unfixed position with self- 
return of the handle to the operating position. 
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KoMaH^o-KOHTpojiJiepH cepHM KBO MoryT 
HMeTB BCTpOCHHblft aMHepMGTp H CHrHaJIbHyK) JiaM- 
ny, HTO oroBapHsaeTCfl b saKaae. 

IloABOA KaSejien k KOMaHAO-KOHTpojuiepaM 
cepHH KB 0 ocymecTBjineTCH nepes cajibHHKH hjih 
qepea oTeepcTne b Kopnyce. 

PtinajKHHe BtiKJiioHaTejiii THiia Ky-’541 h 

Ky-544 MMeioT ^Ba KOMMyTaii,MOHHbix ajieMenTa 

c npHBOAOM OT o^^HO^o BaJia. PaajiMMMe b Tunax 
onpeflejiHeTCfl ycTpoiiCTBOM npraBO^a. 

PeryjiMpoBKa MecTa saMbiKaHHH KOHTaKTOB 
npOHBBO^HTCH npM MOHTaJKe nyTGM COOTBeTCTByiO- 

ycTanoBKH Kyjia^KOBoft uiaiiGbi. 
rioflBOA Ka6ejieH k BWKJiioHaTejiHM ocymecT- 
BaaeTCfl ^epea cajibHiiKH. 

IlyTeBbie BHKJiioHaTejiM cepnM yB CHa6>KeHbi 

OflHMM MJIH AByMfl KOMMyTail,HOHHbIMH aJIGMCHTaMIl 

c npuBO^OM OT cnenMajibHbix maft6, hmgioiuhx 

BKJIIOHaiOmMn M BHKJIIOHaiOmMH KyJiaTOH. 

Btm KyaaHKM chaht na Bajiy, KOTOpun, b cbok) 
o'lepeAb, 4epe3 nepEH^Hyio nepe^a^iy CBnaan c bbi- 
XOAHHM BaJIOM BbLKJnOTOTejlH. 

IlepeAaTOHHoe hhcjio nepe^a™ 1:50. BmkjiiO' 
4aTejin c oahhm ajieMeHTOM othochtch k THny 

yB-150^ a c aByMH ajieivieHTaMM — yB-250. 

BKJIH)4aiOmHH H BbIKJII04aK)IIJ,HH KyJia4KH MQ- 
ryTnpH peryjiHpoBKe nepCMemaTbCH oTHOCHTejibHO 
Apyr Apyra, hto noBBOJineT ocymecTBJiHTb bkjiio- 
4eHHe KOHTaKTOB B HGKOTOpOH 30HG. 

KOMaHAO-KOHTpOJIJiGpbl CGpHH KH MSFOTOBJIHIOT- 
CH OAHHapHHMH II CABOGHHHMH C 8 H 16 KOHTaKT- 
HHMH aJiGMGHTaMH COOTBGTCTBGHHO. 

ripHBOA KOHTaKTHblX aJIGMGHTOB OCyiH,GCTBJlH- 
GTCH OT pyKOHTOK C CaM0B03BpaT0M B HyJlGBOG 
nOJlOHxGHIIG. 

KOMaHAO-KOHTpOJlJIGpbl CGpMM KH HMGIOT HO 
4GTbipG pa60MHX HOJIOJKGHHH B KaH^AOM HanpaB* 
JIGHHH ABHJKGHHH M HyJIGBOG HOJIOJKGHHG. HyJIGBOG 
nOJIOJKGHHG — (j)HKCIIpOBaHHOG, paOOHHG — HG^HKCII" 
pOBaHHHG. 

B rOJEOBKy KOMaHAO-KOHTpOJIJIGpOB KH BCTpOG- 
Hbl TpM CHFHaJIbHblG JiaMHbl. B KOMaHAO-KOHTpOJI- 

jiepH MoryT BCTpawBaTbCH pGryjiwpoBOHHbiG co- 

npOTHBJlGHHH AJIH HGHGft B036y>KABHHH. 


If the order specifies so, master controllers of the 
KB 0 series may be provided with a built-in ammeter 
and a signalling lamp. 

Cables are run into KB 0 master controllers through 
glands or through the holes in the housing. 

Lever-type switches, types Ky-541 and Ky-544 
are equipped with two switching elements actuated by 
one common shaft. The two types of switches differ 
in their actuating mechanisms. 

The place where the contacts close is adjusted 
during installation by varying the position of the cam 
plate. 

Cables are run into the switches through glands. 

Track switches of the yB series are equipped with 
one or two switching elements actuated by special 
plates with closing and opening cams. 

The cams are fitted on a shaft which is connected 
with the switch output shaft through a worm gear 
with a gear ratio of 1:50. 

Type yB-150 switches have one switching element, 
t3rpe yB-250 switches — two. 

The closing and opening cams may be shifted rela- 
tive to each other; this permits the place where the 
contacts close to be adjusted within a definite zone. 

Master controllers of the KH series may be of 
single or double type, with 8 and 16 contact members, 
respectively. 

The contact members are actuated by means of 
handles which automatically return to the zero position. 

Master controllers of the KH series have a zero 
position and four operating positions for each dir. c- 
tion of rotation. The zero position is fixed while the 
operating positions are unfixed. 

Three signalling lamps are mounted in the head 
of KH master controllers. The master controllers may 
also be provided with control resistors for the field 
circuits. 


OCHOBHblE AAHHblE 
MAIN CHARACTERISTICS 

Ta6jiHAa 3 

TexHHHecKHe A&HHbie KOMMyxai^HOHHbix ajiCMCHTOB KOMaHAo-annapaxoB Table 3 

Specifications of Switching Elements of Master Units 


AJIHTeJIbllWfi TOK, 

a 

Continuous Current, 

A 

MaKCHMaJTbHO 
flonycTHMuii tok, 
a 

Maximum permissible 
current, 

A 

AonycTHMafl 
HaCTora BKJnoueHHH 

B uac 

Permissible frequency 
of connections per hour 

PaapbiBHofi TOK npH HHjiyKTHBHOii narpysKc, a 

Breaking current at inductive load, A 

nepeJvieHHbifl tok ao 380 b 
A. C. up to 380 V 

nOCTOHHHblfi TOK 

D.C. 

110 B 

110 V 

220 B 

220 F 

320 B 

320 F 

20 

100 

600 

10 

2 

1 

0.7 
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TaSjiHi^a 4 

OcHOBHbie HcnoJiHeHHB KOMaHAo-KOHTponjiepoB cepHH KBO Table 4 

Main Types of Master Controllers Series KB 0 


Thh 

Port TOKa 

Hhcjio paOoHHx noJioweHHft 

Number of operating positions 

UlKajia aMnepMeTpa 

JVo TaCjimibi BaMbiHa- 
HH]^ KOHTaKTOB Ha 
PHC. 22 

No. of switch sequence 
table in Fig. 22 

Type 

Current 

TpaBHTb, cnycK 

pay out, lower 

BtiGnpaTL, nort'bCM 
heave in, hoist 

Ammeter scale 

KB 0001 

— 

5 

5 

5e3 aMnepMerpa 
no ammeter 


KB 0201 

nOCTOHHHHii 

D. C. 

5 

5 

0—300 a 

1 

KB 0301 

nOCTOHHHHM 

D. C, 

5 

5 

0—500 a 

KB 0401 

nOCTOHHHtlil 

D. C. 

5 

5 

0—750 a 


KB 0003 

— 

5 

5 

6e3 aMnepMeTpa 
no ammeter 

2 

KB 0004 

nOCTOHHHblfl 

D. C. 

6 

5 

6e3 aMnepMGTpa 
no ammeter 

3 

KB 0205 

nOCTOHHHHii 

D. C. 

4 

4 

300—0—300 a 

4 

KB 0106 

nOCTOHHHHtt 

D. C. 

3 

3 

0—200 a 

5 

KB 0607 

nepeMeHHbiM 

A.C. 

2 

2 

0— 100 a 


KB 0707 

nepeMeHHMM 

A. C. 

2 

2 

0—200 a 

> e 

KB 0907 

nepeMGHHbift 

A. C. 

2 

2 

0—150 a 


KB 0710 

nepeMeHHHtt 

A. C. 

3 

3 

0—200 a 


KB 0810 

nepeaieHHHii 

A. C. 

3 

3 

0—300 a 

7 

KB 0415 

nOCTOHHHMft 

D. C. 

4 

4 

0—750 a 

8 

KB 0016 

— 

5 

5 

5e3 aMnepMGTpa 
no ammeter 

9 
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2 canbHUfia 0 20 
2 glands, 20 mm dia 





Sanitized Copy Approved for Release 2011/02/28 : CIA-RDP80T00246A058600040001-7 


Tun KH 2208-1 



OOmnfl Bee, Kr 

npHMe^aHHe 

Total weight, kg 

Note 

70 

Co BCTpOeHHbIM conpo- 

THBJieHHeM 


With built-in resistor 


Tun KH 2216-1 f! 



06 mHH Bee, KF 

Total weight, kg 

n puMeq aHHe 

Note 

122 

Co BCTpOGHHUM CORpO- 
TIIBJieHMeM 

With built-in resistor 

115 

Bob BCTpoGHHoro co- 
npOTHBJieHHH 

Without built-in resistor 


Pmc. 19. FaSapHTHHe paaiviepti KOMaiiAO-KOHTpojiJiepa cepMw KH 
Pig. 19. Overall dimensions of master controller, series KH 
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Ky 

BGC ^ 6.5 Kt 



TaSAuutxi AQMtitKatiuu sequence tabtes 


nonomeHun pw- 
ftaza 

Lever position 

HoHmaKTtt 

Contacts 

/! 

0 

/I 

® ® 





OonofneHUP ptn- 
yaza 

Lever position 

KoHmaumbt 

Contacts 

n 

0 

n 

® ® 





flonoHieHUU poi- 
yaza 

Lever position 

HoHmaK/ntt 

Contacts 


0 

n 

© © 

c: 




fJonomeHue pot- 
yaza 

Lever position 

HoHtnaHmtii 

Contacts 

n 

0 

n 

© © 





nanomeHup Pbi\ 

yaza 

Lever positian\ 

KoHmaK/OM 

Contacts 

n 

0 

n 

® ® 





Hopo/neHun pt>t- 
yaza 

Lever position 

iioHmanmbi 

Contacts 


0 

n 

© ® 





Phc. 20. FaOapHTHMe paaiviepBi h aaMUKaHHH KOHe^Hbix BBiKJiioHa- 

rejieli cepiiH Ky»540 

Fig. 20. Overall dimensions and sequence table of limit switch, series Ky-540 



Phc. 21. raCapHTHbie pasMcpti KOHeniitTx BUKjiioHaTejielt cepHH yB 
Fig. 21. Overall dimensions of limit switches, series yB 
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BbiSupamb 

I Hoist, 
heave in 


MBBBBalDBBBBl 


JSIL 


I^K^K^SKSB^KIBBBBQ 




, l■■■■^■■■■■a| 

IBSSSBBBISBBBL, 

!■■■»B■■IS«»B| 

■BBBBIBBBBB 

, ibbbbb^^bbbbI 

iB^gS^BBIBBBBBl 


BBEIBDlnBliBBi 


Ni6 m 0607,0707,0907 
CmopoHo npudoda (naxoOuKaA 


Drive (fluwheel) side 

I flonomeeue npudoda\ 
Drive position h 


TpaBuntb 
Pedo 
Pay out. 
to the left 

2 


! 















X 





><^ 

E 




















_ 



BbtSupamt 
fJpaBo 
Heave in, 
to tberi^i 

/I 


2 
















V 

V 

E 


X 



X 

s 















h" 





N?7 KB07W,nB08W 

CmopoHa npudoda ( nax.o3uKa) 

Drive (flywheel) side 

nonome HU e npudoda 
; Drive position 

Tpadumb BbtSupamp 

i-S fiat/ out 0 Heave in 


Ni8 KB QirlS 

Cmopona npudoda (noKoduKa) 
Drive iflywheei)sicte 

nonmenue npudoda f|Z 
|ti Drive position 

11 h 


Nt9 KB 0018 

Cmopona npudoda (mxodum) 
Drive (flywheel) side 
rn Pono/KeHue npudoda 
i.al Drive DOS it Lon 


Sb T pa Dumb 
i'S Pay out 


Bbtdupamb 
Heave in |gt;l 


Phc. 22. TaGjiimbi saMBiKaHHfl KOMan^o-KOHTpojiJiepoB cepHH KBO I’ig- 22. Sequence table of master controllers, series KB 0 
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OOPMyJlMPOBKA 3AKA3A 

Ilpii o(|)opMJieHiiM sanasa na KOMaHjjjo-KOHTpoji- 
jiepHeoSxoAHMO ynasaTb ero thh, HanpH/Kemie ceTii 
n ruKajiy aivinepMeTpa, ecan Tai^OBoii npHMeHHeTCH^ 
a npn HecTaHAapTHOit Ta5aHi],e saMHKaHnii aaTb 

TaK?Ke Ta6aimy saMtiKaHiiH KOHTaKTOB. 

npii 0(|)0pMaeHHH saKaBa na BbiKaioaaTeaM 
cae?i;yeT yKaBbiBaTt ToatKO nx ran. 


ORDER SPECIFICATIONS 

When making an order for a master controller, 
please indicate its type, supply mains voltage and 
ammeter scale (if an ammeter is used) ; for non-stan- 
dard switch sequence tables give also the required 
sequence table. 

When making an order for a switch, it is sufficient 
to indicate the switch type. 


Ta 5 jiHua 5 


BanacHbie nacTw, nocTaBJiHCMbie KOMruieKTHO c annapaxaMH 
Spare Parts Included in Delivery Set of Master Unit 




Thhm annapaTOB 





Units 


HauMCHOBaHHe aeTaJieir 

Spare parts 

BLiKjiioMaTeJiii 

KOMaHaO-KOHTpOJI- 

jiepH 

Ky.naHKOBbie kohtpoji- 
.jiepw OeaaamHTHOii 
naneJiH 

KyjiaMKOBbie KOHTpOJI- 

jiepbi c samHTHOii na- 
nejifcio 


switches 

master controllers 

cam controllers not pro- 
vided with protective 
panel 

cam controllers with 
protective panel 

KoHTaKThb HenOABH>KHtie i^enn ynpaBJieHiin 
Contacts, fixed control circuit 

X 

X 

X 

X 

MoCTHKH KOHTaKTHbie 

Bridges, contact 

X 

X 

X 

X 

npyJKHHBI KOHTaKTOB I^CHH ynpaBJICHUH 

Springs contact, control circuit 

X 

X 

X 

X 

BKJiK)HaH)ii].He npy>KHHi>i KyjianKOBbix 



Springs closing, cam elements 

X 

X 

X 

X 

KOHTaKTH CHJIOBWe 

Contacts, power 

— 

— 

X 

X 

Kaiviepbi j^yroraciiTCJibHwe 

Chutes, arc 

— 

— 

X 

X 

IlpyjKHHbl KOHTaKTOB CHJIOBblX 

Springs, power contact 

— 

— 

X 

X 

npyjKHHbl ^HKCaTOpOB 

Springs, ratchet 

X 

X 

X 

X 

JTaMHbi cnrHajibHbie 

Lamps, signalling 

— 

X 

— 

)\ 

TflroBaH KaTyuiKa KOHTaKTopa 

Coil, sucking, contactor 

— 

— 

— 

X 

CHJiOBbie KOHTaKTH KOHTaKTOpa 

Contacts, power, contactor 

— 

— 

— . 

X 

BjIOKHpOBOHHHe KOHTaKTH KOHTaKTOpa .... 
Contacts, retaining, contactor 

— 

— 

— 

X 

IlpyH^HHbl KOHTaKTOB KOHTaKTOpa 

Springs, contact, contactor 




X 


SaKasu npocuM HanpaBAnmb no adpecy: 

MocKBa, r-200 
CMOJicHCKaa-CcHHaa nn., 32/34 
B/0 „CyAOHMnopT“ 

Adpec dJiH meneipaMM: 

MocKBa CyAOHMhopx 


Please send your orders to: 

Yscsojuznoje Objedinenije 
“Sudoimport” 

32/34, Smolenskaja-Sennaja PL, 
Moscow, G-200 

Cable address: 

Moscow Sudoimport 


BHeinT0prH3ffaT. 3 anas JNs 2079 

Otb.: Kohioxob B. B., lOpMaHOB E. K., naBJiOBCKHft A. A., OpnoBa T. M. 
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BHHTOBblE HACOCbl 

THHA 3MH 


SCREW PUMPS 

TYPE 3MH 


OBll^ME CBEAEHHfl 

BwHTOBbie Hacocbi Tuna 3MH hbjihiotch po- 
TopHbiMM HacocaMM oSTjeMHoro TPma, y KOTopbix 
no^jjaHa ocymecTBJiHeTCH nyTeM BbiTecHeHMH 
xcMflKOCTM paSoHMMM opraHaMM Hacoca. 

BwHTOBbie Hacocbi b OTJiMHwe OT nopuiHeBbix 
He MMeioT BcacbiBaiomMx h nanopHbix KJianaHOB 
M He Hyxc^^aioTCH b Bos^yuiHbix KOJinanax 
BBH^y 3HaHMTejibHo SojibiueM, HCM y nopinne- 
BbIX HaCOCOB, paBHOMepHOCTM nOAaHM. 

B OTJIHHHe OT H,eHTpo6eXCHbIX M BHXpeBbIX, 
BMHTOBbie Hacocbi He MoryT paSoxaTb npn 3a- 
KpbiTOH HanopHOM saABHHCKe M oSnsaTejibHO 
/^ojiHCHbi 6biTb CHa65KeHbi npeAOxpaHHTejibHbiM 
KjianaHOM. 

BMHTOBbie HaCOCbl oSbIHHO npMMeHHIOTCH 
noAaHM HMCTbix Maceji, He(J)TenpoAyKTOB m Apy- 
TMX xopomo CMaBbIBaiOIAMX JKMAKOCTeii C BH3K0- 
CTbK) OT 3 AO 300° SHTJiepa m xeMnepaTypoM ne 
Bbime 80° C. OAHaxo nojiyneHMa BbicoKMx 
SHaneHMM k.h.A- npn noAane hcmakoctom c bhsko- 
CTbK) Bbime 80° Snrjiepa i^ejiecooSpasnee npn- 
MeHHTb BMHTOBbie Hacocbi cneuiMajibHoro mc- 
nojiHeHMH. 

K HMCJiy BbinycKaeMbix b nacTonmee BpeMH 
pOTOpHbIX HaCOCOB OTHOCHTCH BMHTOBbie HaCOCbl 
TMna 3MH, npeACTaBJieHHbie b HacToameM 
KaTajiore. 

BMHTOBbie Hacocbi oSjiaAaiOT phaom npeMMy- 
lAecTB nepeA ApyrMMM TMnaMM poTopHbix naco- 
cob: ohm AOJiroBCHHbi (npM oTcyTCTBMM a6pa- 
SMBHbix npMMeceM B nepeKaHMBaeMOM xcmako- 
ctm), SecmyMHbi b pa6oTe, KOMnaKTHbi, oTjiMHa- 
K)TCa MajIbIM BeCOM, BbICOKMM K.H.A- ^ HOJIHblM 
oTcyTCTBMeM nyjibcaAMM noAaaM. BMHTOBbie na- 
cocbi MoryT npMMeHHTbca b mMpoKOM A^anasoHe 
noAaa — ot 2 ao 500 M^aac m AaBJieHMM narne- 
TaHMH AO 175 kt/cm^, npM KoacJ^cJ^MAMeHTe no- 
.TiesHoro AOHCTBMH 60 — 85®/o. 


GENERAL 

The 3MH Screw Pumps are of positive dis- 
placement rotary type, operating on the prin- 
ciple of liquid displacement by the pump's 
working elements. 

As compared to reciprocating pumps the 
screw type pumps have no suction and discharge 
valves and require no air chambers in view of 
their delivery being considerably more uniform 
than that of reciprocating pumps. 

The screw type pumps differ from centrifugal 
and propeller pumps in that they cannot operate 
with closed discharge valve and for this reason 
a relief valve must be provided. 

Screw pumps are used for successfully hand- 
ling clean oils, petroleum products or other 
liquids having lubricating properties and an 
Engler viscosity of 3 to 300 degrees, and for 
temperature not over 80° C. However, to ensure 
higher efficiency it would be more expedient 
to use specially designed screw pumps for 
liquids with Engler viscosity above 80 deg. 

The type 3MH screw pumps, as here describ- 
ed, belong to the class of rotary pumps now 
being manufactured. 

Screw pumps offer many advantages as com- 
pared to other types of rotary pumps. They are 
more durable (in absence of abrasive particles 
in the liquid handled), noiseless in operation, 
compact, are light in weight, have a high effi- 
ciency and are practically non-pulsating. Screw 
type pumps can be used for a wide range of 
capacity (from 2 to 500 cu. m per hour) and for 
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OCHOBHblMM TeXHMHeCKMMM ^^aHHblMM, XapHK- 
TepjiayiomMMM: pa6oTy BMHTOBoro Hacoca, HBjia- 
iotch: ;^aBJIeHMe HarHexaHiia, no^^aaa, moh^hoctb 
H a saay, K.n.^., ancao oSopoTOB w ^ijonycTMMaa 
BBICOTa BCaCBIBaHMH. 

^aBaeHHe HarHexaHiiH BMHTOBoro nacoca onpe- 
fleaaexca CBOMCTBaMM HacocHOM ycranoBKH m 
ycaoBMHMM ee 3KcnayaTanMM, a MMenno: pas- 
HOCTBio ypoBHew BO BcacBiBaiomeM M HarHexa- 
xeaBHOM peaepByapax, AasaeHMeM b hmx m 
rii^paBapiaecKMM conpoxHBaenneM xpySonpo- 

BO^OB, 

MaKCMMaaBHo AonycxMMoe ;[^aBaeHP^e Harne- 
xaHMH onpeAeaaexca npoHHOcxbio paSoHMx op- 
ranoB poxopnoro Hacoca, a xaxxce moiij;hocxbio 
ABMraxeaa, noaxoMy npeBbimeHMe yKasaHHoro 
B Kaxaaore AaBaenpia HarnexaHMa 6e3 coraaco- 
BaHjia c nocxaBiu;MKOM He AonycKaexca. 

/Ijaa npeAynpexcACHMa bosmoxchbix noBpexc- 
AeHMJi Hacoca b cayaae pesKoro yBeajiaeHPia 
AasaeHPia HarnexaHiia (HanpMMep, npw saxy- 
nopKe xpySonpoBOfla) BMHXOBBie nacocBi cHa6- 
^icaioxca npeAoxpaHMxeaBHBiM KaananoM. 

npeAOxpaHMxeaBHBiM xaanaH oSecneaMBaex 
noaHBiM nepenycK nepeKaaMBaeMOM xcmakocxm 
M 3 HarHexaxeaBHOM xaMepBi Hacoca bo BcacBi- 
BaiomyK), ecaM A^BaenMe AOCXMxaex onpeAcaen- 
HOM BeaMaMHBi. IIoAaaa Hacoca npa 3 xom chm- 
xcaexca ao Hyaa*. 

BeanaMHa AaBaeHMa, HarnexaHMa, npn koxo- 
poM npoMcxoAMX noaHBiM nepenycK nepexaaM- 
BaeMOM 3KMAKOCXM M3 HarHexaxeaBHOM xaMepBi 
Hacoca BO BcacBiBaRDiAyio, peryanpyexca 3axaxc- 
KOM npyacMHBi npeAOxpaHMxeaBHoro Kaanana b 
3aBMCMMocxM OX HoxpeSHOcxM, HO He Aoa^KHa 
npeBBimaxB MaxcMMaaBHO AonycxMMoro Aasae- 
HMa HarnexaHMa, yKasaHHoro b HacxoameM 
Kaxaaore. 

* IIpefloxpaHMTejibHWM KJianaH paccHWTaH na Kpax- 
KOBpeMeHHbiM nepenycK hcmakoctm. AJiMTejibHbifi nepe- 
nycK HCM^^KOCTM aepes npeAOxpanpiTejibHbiii KJianan 
Bbi3biBaeT neperpeBaHwe nacoca m nosToiviy HeAonycTMM. 


pressure up to 175 kg per sq. cm, with an effi- 
ciency of 60 to 85 per cent. 

The main characteristics determining the ope- 
ration of screw type pumps are: pumping pres- 
sure, capacity, horse-power, efficiency, speed 
and allowable suction lift. 

The required pumping pressure, of a screw 
type pump is determined by the requirements 
of the pump installation and operating condi- 
tions as: elevation of discharge and suction 
tanks, pressures inside the tanks and hydraulic 
losses in piping. 

The maximum allowable discharge pressure 
depends on the strength of pump parts and on 
the motor horse-power. Therefore, without the 
supplier's approval, it is not allowable to exceed 
the discharge pressure as indicated in this 
catalogue. 

To prevent casual damage to the pumps by 
abrupt increasing of discharge pressure (for 
instance, if pipe-line becomes clogged) each 
screw pump is provided with a relief valve. 

The relief valve ensures full delivery of the 
liquid pumped from the discharge side to the 
suction space if the pressure reaches a pre- 
determined value. The pump output drops then 
to zero.* 

The pumping pressure at which all liquid 
pumped passes from the discharge side into the 
suction space, is set by adjusting the relief 
valve spring pressure as required, but it must 
not exceed the maximum allowable discharge 
pressure as indicated in this catalogue. 

*The relief valve is adapted only for short time passing 
of liquid. Continuous circulation of liquid through the 
relief valve will result in pump overheating and is there- 
fore impermissible. 
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Ilo^^aHa poTopHoro Hacoca b ochobhom onpe- 
^^ejiaeTCH reoMeTpMnecKPiMM pasMepaMM ero 
pa6oHMx opraHOB, hmcjiom o6opoTOB Bajia Hacoca 
B MMHVTy, a xaKJKe, b MSBecTHOM cxeneHH, a^b- 
jieHHeM HarHexaHHH m bhskoctbk) nepeKanii- 
BaeMOM XCMAKOCTM*, OT KOTOpBIX SaBHCHT BeJIM- 
HHHa BHyxpeHHMx 06'beMHbix noTepb, a cjicao- 
BaTejibHO, M noAana Hacoca. 


Pmc. 1. XapaKTepwcTMKa 
TMna 3MH 

Fig. 1. Type 9MH Screw 


SaBMCMMOCTB HOAaHM 
Hacoca OT AaBJienpifl narne- 
TaHMH npM nOCTOHHHOM 
HMCJie o6opOTOB M HOCTOHH- 
HOM BaSKOCTM HaSblBaeTCH 
xapaKTepMCTHKOM AaBJie- 
HHH HarHeTaHHH Hacoca. 

CxeMaTHHecKoe M3o6pa- 
xceHMe TaKOH xapaxTepii- 
CTMKM npw 6e3KaBHTaAJ10H- 
HOM pa6oTe poTopHoro Ha- 
coca M npM OTCyXCTBMH 
BSBemeHHoro (b bmab ny- 

3bipBK0B) BOSAyxa MJiH ApyrMx xasoB B nepe- 
KaHMBaeMOH xchakocxm npMBeAeHO na pnc. 1. 

ycjioBHbie o6o3HaHeHMH Ha xapaKxepHcxpiKe: 
Q — noAana Hacoca b ji/cck mjim M^nac; 

P — A^BJiCHMe HarHexaHMH b kx/cm^; 
n — HHCJio oSopoxoB Bajia Hacoca b MHHyxy 
B o6/mmh; 

r KMHCMaXMHeCKMH K034)(|)PII](PieHX BH3KOCXPI 

5KMAKOCXI1 B mYcCK; 

q — yxoHKa b paSoanx opranax Hacoca b ji/cok; 
qi ^ — yxGHKa Hepe3 npeAOxpaHMxejiBHBiM KJianaH 
B ji/ceK. 



The capacity of a screw pump depends on 
the shape and dimensions of the pumping ele- 
ments, the rotor speed and, to a certain extent, 
on the discharge pressure and viscosity* of 
liquid handled, — affecting the leakage inside 
the pump and, consequently, the pump output. 

The pump capacity de- 
pending on pumping head 
at constant speed and vis- 
cosity is called the pump 
head-capacity character- 
istic. Such a characteristic 
of rotary pump operating 
without cavitation and 
without air or other gases 
entrained (in form of bubb- 
les) in the liquid handled, 
is shown diagrammatic- 
ally in Fig. 1. 


BMHTOBOrO Hacoca 


Pump Characteristics 


The symbols used are: 

Q = pump capacity, litres per second or cubic 
metres per hour. 

P == pumping pressure, kg per sq.cm. 

n = pump shaft speed, r.p.m. 

= kinematic viscosity of liquid pumped, 
sq.m per sec. 

q — internal leakage in pumping elements, 
litres per sec. 

qk = losses through relief valve, litres per sec. 
Point "A” means the beginning of relief valve 

opening. 


ToHKa A cooxBexcxByex nauajiy oxKpbixuH 
irpeAOxparoixejibHoro KJianana. Touxa B coox- 
BexcxByex nojiHOMy nepenycKy xchakocxm hs 
H arHexaxejiBHOH KaMepbi Hacoca bo Bcacbma- 
K)m;yK) uepes npeAOxpaHMxejiBHbiM KJianan. 


Point "B” means full return of liquid from dis- 
charge to suction side through the relief valve. 
Dotted part of curve 1 denotes the pump cha- 
racteristic assuming no flow through relief 
valve. Solid line 2 under dotted part 1 indicates 


* IIpM nepeCHCTe TeXHHMeCKMX A^HIIblX pOTOpHbIX 
HacocoB B KanecTBe BejiMHMHbi, xapaKTepnayiomeH 
BHSKOCTb XCM;^K 0 CTM, npMHMMaeXCH KMHeMaTMHeCKMPi 
K03cJ)ci)MAPieHT BH3KOCTM V MVceK. <l3opMyjia nepeBo^a 
KMHeMaTMHecKoro K 03 ct)<J>MAMeHTa BH 3 KOCTM B rpa^ycbi 
Snrjiepa n o 6 paTHO npHse^eHa na CTp. 7 . 


* When evaluating the characteristics of rotary pumps, 
the kinematic viscosity v (m2 per sec.) should be taken 
as a viscosity characteristic of the liquid handled. A 
formula for conversion of kinematic viscosity v into 
Engler degrees and vice versa is given later in this 
catalogue in page 7. 
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IlyHKTHpoM 1 ycjioBHo oGosHa^eH ynacTOK Kpn- 
BOM npM oTcyTCTBPiM iiepenycKa :HCMflKOCTii nepes 
npeMoxpaHMTejiBHbiM KJianan. 

IIOA nyHKTMpHbIM OTpeSKOM 1 HaxOAMTCfl o6o- 
3HaHeHHbIPi CnJIOLQHOM JIMHMeM ynaCTOK KpM- 
BOM 2, xapaKTepMsyiomiJiH nojinyio cj^aay paSo-^ 
Tbi Hacoca npn nepenycxe xcmakoctm nepes 
npe^oxpaHPiTejibHbm KJianaH. 

BeJiMTOHa yTeHKM q onpeAejineTca BejiMHMHoii 
aasopoB B paGoHMx opranax nacoca, BHSKOCTbio 
5 km;^kocto m AasjieHMeM HarneTaHMa. IIpM bh 3- 
KOCTM aCMAKOCTM Bbiuie 3° SHFJiepa yxeaKM 
oGbiHHo nponopi^MOHajibHbi AaBjieHwio HarneTa- 
HMH M XapaKTepMCTMKa HBJiaeTCH npHMOJIM- 
HCMHOM. 

HajiMHMe B 3 BemeHHoro BOSAyxa mjipi aPY^mx 
ra 30 B B nepeKaHMBaeMOM xcmakoctm Moacex 
3 HaHMTeJibH 0 cHM 3 MTb noAaHy Hacoca. 

Mou^HocTb Ha Bajiy Hacoca onpeAejinexca no 
cJ^opMyjie: 




Q-P* 10 


KBT, 


102-v 

TAe Q — noAana nacoca b ji/cok; 

P — AaBJieHPie HarneTaHMa nacoca b kf/cm^; 
y — nojiHbiM K.n.A* Hacoca b aojihx cah- 

HMI^bl. 

Hpiace Ha xapaKTepHCTMKax buhtobbix naco- 
cob yKaaaH nojiHbiH (oGiamh) k.h.a. nacoca. 

Hmcjio oSopoTOB Hacoca b MMHyxy n, yKasan- 
Hoe b KaTajiore, ne moxcct 6biTb yBeanneHo 
6e3 coraacoBaHMH c nocTaBiuMKOM. CHMaceHMe 
pacaeTHoro awcjia oGopoTOB n na npn Hen3- 
MennoM BasKocTM xchakoctm m HewsMeKHOM 
AaBaennn HarneTaHMa, noBaeaeT 3a coGon 
yMeHbuieHMe noAaaM Q n moiii;hocth na Baay Ny 
nppiaeM HOBbie BeananHbi noAaaw Qi n Mom;- 
HOCTM Ni B 3TOM cayaae MoryT Gbixb opMen- 
TMpoBOHHO noACHHTaHbi HO cJ)opMyjiaM: 


n 

Qi — * 

Vo n 


”1 


ji/ceK., 


TAe — oGbeMHbiM K03cJ)4)iiLi;MeHT noae3Horo 
AencTBMa npn hmcjic oGopoTOB n n AaBaennn 
HarHexaHMa P. 

Ecan oGbeMHbiii K.n.A- Ha xapaKxepwcxMKe 
He yaasaH, xo oh Moacex Gbixb opneHXwpoBoaHO 


the actual pump characteristic with the relief 
valve in operation. 

The internal leakage q is determined by 
clearances of the pumping element, viscosity of 
liquid handled and pumping pressure. For 
liquids with Engler viscosity over 3 deg. the 
losses are usually proportional to the pumping 
pressure and the pump characteristic is a 
straight line. 

Bubbles of air or other gases entrained in the 
liquid pumped will considerably reduce the 
pump performance. 

Power required on the pump shaft is deter- 
mined by the formula: 


iV 


QP.IO 

102-;? 


kW 


where N = power requirements, kilowatt 

Q = pump capacity, litres per second 
P = pumping pressure, kg per sq. cm 
r; = total pump efficiency, expressed as 
a fraction of 1. 

On all screw pump characteristics given 
below, the total pump efficiency is indicated. 

The pump speed n, shown in this catalogue, 
cannot be increased without the supplier's 
approval. Decreasing the rated speed n to n, 
will result in reduced pump output Q and power 
requirements N. The new values of Ni and Qi 
obtained then may be determined approxima- 
tely by the following formulas: 



Vo 


!Ll 

n 


1 — (1 — »?o) — 


litre/sec. 


where n — rated speed of pump 

n — actual reduced speed of pump 
Q — rated pump capacity 

actual pump capacity at speed — 

=z volumetric efficiency of pump at 
speed n and pumping pressure P 
(kg per sq. cm) 

If the volumetric efficiency is not given in 
the pump characteristics, it may be approxima- 
tely determined as the ratio of pump capacity 
Q at pumping pressure 
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noACHMTaH KHK OTHOiueHMe no^a™ Q npM Aas- 
jieHMM HarHexaHMH P (kx/cm^ k noAane Qo npn 

I Q 

AaBJieHMM HarHexaHHH, pasHOM Hyjiio Uo = — 

\ Qo 

yiq n \ 7] ^ n ! * 

r^e ^0 — o6T>eMHi>iM k.h.a* npn HMCJie oSopoTos n 
M AaBJieHMM HarHeTaHMH P (kf/cm^); 
n — nojiHBiM K.n.A* Hacoca npM HMCJie o 6 o- 
poTOB n M AaBJieHMM HarHeTaHMH P 
(kf/cm^). 

MsMeHCHMe bhskoctm v (MVceK) na (M^/ceK), 
npM HeMBMeHHOM HMCJie oSopOTOB M HeMSMeH- 
HOM AaBJieHMM HaFHexaHMH TaKHce BBiaoBex m3- 
MeHeHMe no^aHM m molahoctm Ha Bajiy Hacoca, 
npMHeM noAana m MomnocTb b 3T0M cjiynae 
MOFyx Sbitb noACHMTaHbi no c|x)pMyjiaM: 


Q, 


Q 

Vo 


1 — ( 1 — »?o ) — 


FAC Q — noAana nacoca (ji/ceK) npn bhskoctm 
HiMAKOCTM V (MVceK) M AaBJieHMM HB- 

FHeTaHMH P (kf/cm^); 

^1 — noAana nacoca (ji/ceK) npn MSMeneH- 

HOM BH 3 K 0 CTM HCMAKOCTM r, (mYcOK) 
M TOM HCe AaBJieHMM HaFHexaHMH P 
(kf/cm^; 

— 06 'beMHBiM K.n.A. B AOJi^x eAHHMicbi, 

npM BH3KOCTM 2KMAKOCTM v (MYceK) M 

AaBJieHMM HaFHeTaHMH P (kf/cm^) ; 



FAe N — Moiu,HocTb Ha Bajiy nacoca (kbt), npn 

BH 3 KOCTM XCMAKOCTM v (mYcOK) M AaB- 
JieHMM HaFHeTaHMH P (kf/cm^) ; 

A^i — MoiAHOCTb Ha Bajiy nacoca (kbt), npM 
MSMeneHHOM bhbkoctm hcmakoctm n 
(mYcOK) M tom HCe AaBJieHMM HaFHe- 
TaHMH P (kf/cm^); 

??o — oSnbeMHbiM K.n.A., npM bh 3 koctm jkma- 

KOCTM 1 ' (M^/ceK) M AaBJieHMM HaFHe- 
TaHMH P (kf/cm^; 

— nojiHbiM K.n.A., npM bh 3 koctm hcma- 
KOCTM (mYcCK) M AaBJieHMM HaFHe- 
TaHMH P (kf/cm^. 

Bbicoxa BcacBiBaHHH. HM^Ke b Ta6jiMu;ax xex- 
HMHecKMx AaHHbix yKasaHBi AonycTMMbie BejiM- 


P (kg per sq. cm) to the capacity Qo at zero 


' qJ 


pressure 


where Ni = actual power requirements at 


-{1- 

. Vo^Vl 

/t) 

n V 

Vo * 



speed = 

N = rated power requirements 

“ volumetric efficiency of pump at 
rated speed n and pumping pres- 
sure P (kg per sq. cm) 
n = total pump efficiency at speed = n 
and pimiping pressure = P (kg per 
sq. cm). 

Changing the viscosity from v to r, (m^ per 
sec.) at constant speed and pumping pressure 
will also affect the pump capacity and power 
requirements. The latter may be then calculated 
using the following formulas: 



1 — ( 1 — ) 


V 


where Q = pump capacity (litres per sec.) at 
liquid viscosity ^ (sq.m per sec.) and 
pumping pressure P (kg per sq. cm) 


= pump capacity (litres per sec.) with 
changed viscosity r, (sq.m per sec.) 
and same pumping pressure P (kg 
per sq. cm) 

Vo ~ volumetric efficiency in fractional 
form at liquid viscosity r (sq.m per 
sec.) and pumping pressure P (kg 
per sq. cm) 

Vo ' ' V ' 

where N == pump power requirements (kW) at 
liquid viscosity »'(sq.m per sec.) and 
pumping pressure P (kg per sq. cm) 

= pump power requirements at chang- 
ed viscosity (sq.m per sec.) and 
unchanged pumping pressure P (kg 
per sq. cm) 

9^0 = volumetric efficiency at liquid vis- 
cosity r (sq.m per sec.) and pump- 
ing pressure P (kg per sq.cm) 
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HMHbl BaKyyMMeTpWHeCKMX BMCOT BCaCblBaHMH 
BMHTOBbix HacocoB TMHa 3MH. IIpeBbiineHMe 
3TMX BeJIMHMH HC AOnyCKaeTCH, Tax KBK 3TO 
MOXCeT BbISBaTb KaBMTai^IK). 

Bhskoctb xcmakoctm oSbiHHO BbipaxcaeTCH b 
rpaAycax Snrjiepa. fljin nepexo^a ot rpaAycoB 
Snrjiepa ("^E) k yKasaHHOMy Bbime KMHeMaTM- 
necKOMy KOScJjcJjpmMeHTy bhskoctm v (m^fceK) 
peKOMeHAyeTCH nojibsoBaTbca (JjopMyjiow: 

-4 / 0,0631 \ , 

r = 10 0,0701 • E —j mVcck. 

BHHTOBblE HACOCH TMOA 3MH 

BwHTOBbie Hacocbi Tuna 3MH npeACTaBJinioT 
co6ok) arperaT, coctohlamm m3 BepTWKajibHoro 
TpexBMHTOBoro Hacoca m BepTWKajibHoro c|>jiaH- 
AeBoro 3JieKTpoABPiraTejiH. 

Hacocbi Twna 3MH npeAHasHanenbi a^ih nepe- 
KaHKjt CMasoHHbix Maceji, xcMAKoro TonjiMBa m 
A pyriix BH3KMX xopomo CMa3biBaK)iiAix xcma- 
KOCTeM. BbinycKaiOTCH cjieAyioiiAie MOAejiM na- 
cocob: 3MH-3, 3MH-3/1, 3MH-5/1, 3MH-10/1 m 
3MH-11/1* ajih noAaHM ot 12 ao 90 M^Hac npw 
AaBJieHMM HarHeTaHMH ot 4 ao 10 kt / cm ^. 

Hacocbi TMna 3MH coctoht m 3 Kopnyca, pa6o- 
Hero MexaHM3Ma (bmhtob), npeAOxpaniiTejibHo- 
nepenycKHoro Kjianana, MexaHMHecKoro Topiiie- 
Boro cajibHMKa, npoMexcyTOHHoro (JjoHapa, co- 
eAMHMTeJIbHOM 3JiaCTMHHOM My(|)TbI M (^JIRHU^B- 
Boro sjieKTpoABMraTejiH. 

B npoujecce paSoTbi nacoca nepexaHiiBaeMoe 
Macjio MJiPi HecJ^TOTonjiMBo nepeMeuiaeTCH b na- 
pe3Ke bmhtob npHMojiMHeMHo M paBHOMepHo, no- 
CTynan ii3 xaMepbi BcacbiBanwH b xaMepy narne- 
TaHMH. CMa3Ka pa6oHMx opranoB nacocoB TPina 
3MH ocyiAecTBJiHeTCH nepeKaHMBaeMOM xcma- 

KOCTbK). 

Hacocbi cHaSxceHbi npeAOxpaHXTejibHo-nepe- 
nycKHbiM KjianaHOM jijih c6poca MsSbiTOHHoro 
AaBjieHMa 113 nojiocTM HarneTaHiiH b nojiocTb 
BcacbiBaHMH npw noBbimeHMPi AaBJienpiH b na- 
nopnoM Tpy6onpoBOAe Bbime HopMajibHoro. 

* ByKBbi M qMcJ)pbi, cocTaBJiHioiAMe Mapxy Hacoca 
Twna 3MH, HanpMMep 3MH-3, osHanaiOT: 3 — sjieKTpo- 
npMBOAHbiri, M — Macjiantifi, H — nacoc, 3 m 3/1 — 
ycjioBHoe o6o3HaHeHPie MOAejiM Hacoca c sjieKTpoflBM- 
rarejiCM nocTOHHHoro (3) m nepeivieHHoro (3/1) tokb. 


V = total pump efficiency at liquid vis- 
cosity r (m^ per sec.) and pumping 
pressure P (kg per sq. cm). 

Suction head. The maximum allowable suc- 
tion head values for type 3MH screw pumps are 
given below in the pump specifications. Exceed- 
ing of these values is not permissible as cavi- 
tation will be the result. 

The viscosity of liquids is usually specified 
in Engler degrees. For conversion of Engler vis- 
cosity (^E) to kinematic viscosity (m^ per sec.) 
as indicated above, the following formula can 
be recommended: 

r (m- per sec.) ^ 10“^ (^0.0701 E — ) . 

TYPE 3MH SCREW PUMPS 

Type 3MH Screw Pumps are self-contained 
units, consisting of a vertical triple screw pump 
and a vertical flange mounted electric motor. 

The type 3MH pumps are designed for hand- 
ling lubricating oils, liquid fuels and other vis- 
cous liquid with suitable lubricating properties. 
The following models of type 3MH screw pumps 
are now produced: 3MH-3, 3MH-3/1, 3MH-5/1, 
3MH-10/1 and 3MH-11/1*, covering a capacity 
range from 12 to 90 cu.m per hour at pumping 
pressures from 4 to 10 kg per sq. cm. 

The type 3MH pumps consist of a casing, 
pumping element (screws), relief valve, metallic 
seal, motor sub-base, flexible coupling and a 
flange mounted electric motor. 

The pump operating principle is rectilinear 
and uniform displacement of oil or petroleum 
fuel in intermeshing screw threads from the 
suction chamber to the discharge end. The 
pumping element of type 3MH pumps is lubri- 
cated by the liquid being pumped. 

Each pump is provided with a relief valve, 
releasing excessive pressure from the discharge 
to the suction side if the pressure in the dis- 
charge line is above normal. 

* The pump model designations in letters and figures, 
as for instance 3MH-3, have the following meaning (in 
Russian) : 3 — electric driven, M — oil, H — pump 

3 — pump model with D.C. motor, 3/1, 5/1, etc. — pump 
models with A.C. motor (conventional symbols). 
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KOHCTPYKI^Ma M TEXHPfHECKME 
J^AHHBIE HACOCOB THHA 3MH 
HACOCbl 3MH-3, 3MH-3/1 h 3MH-11/1 


DESIGN AND SPECIFICATIONS 
OF MODEL 3MH PUMPS 
MODEL 3MH-3, 3MH-3/1, 3MH-11/1 PUMPS 


Kopnyc nacoca 16 — CTajibHoii jimtom. Ha- 
TpySKH Hacoca, exo^hoji m HanopHbiii, oTjiMTbi 
3a oaho uiejioe c KopnycoM. BnyTpM Kopnyca 
MMeeTCH 6ypT jijm xpenjieHMH o6oMMbi bmhtob. 
IIpeAOxpaHMTejibHO-nepenycKHOM KJianan 1 
npeACTaBjiHGT co6om OTAejibHyK) A^Tajib, npM- 
KpenjieHHyio k Kopnycy nacoca. 

PaSoHMM MexaHMSM Hacoca coctomt pi 3 Tpex 
cxajibHbix bhhtob: oahofo BeAymiero 14 n A^yx 
BCAOMblX 13. BpIHTbl 3aKJIK)HeHbI B 6p0H30Byi0 
o6oMMy 15j npeACTaBjiHiomyio co6om apijimhap c 
T peMH CKB03HbIMM CMeXCHbIMM napaJIJieJIbHbIMH 
pacTOHKaMPi. Hape3Ka bmhtob AByxBaxoAHan: 
jiCBaa — Ha seAyiUieM m npanan — na bcaombix 
BHH xax. 

BepxHeii onopoM BCAymero BWHxa cjiyxcHX 
paAnajibHbiM luapMKonoAumnHPiK iO, HMxcHeM — 
paAHajibHO-ynopHbiii uiapMKonoAuiMnHHK 18. 

OceBbie yCMJiHH, A^ncTByiomMe na BCAym^w 
BMHT, BOCnpMHMMaiOTCH paBrpySOHHblMM HOp- 
niHHMM 12 n 19. 

BCAOMbie BMHTbl yACpXCMBaiOTCH OT OCeBbIX 

CMeiAeHHH AI^CKaMM 11 . 

BeAOMbie bhhtbi co CTopoHbi HarHexaHWH xax- 
xce pa3rpyxceHbi, npH 3 xom kohabi bmhxob, 
CMAHiAMe B pacxoHKax BcpxHen KpbiiuKH 2, 
HBJIHIOXCH pa3rpy30HHbIMM HOpniHEMH. 

BpamaioiAMiicH kohcu; BCAyLAero BHHxa bo 
B cacbiBaiOH^en xaiviepe saxphix KoxcyxoM 27, 
npeAOxpaHHiomMM xcMAKocxb ox 3aBHXpeHHH. 

CajibHMK Hacoca MexanwHecKHM, c xopACBbiM 
ynjioxHeHMeM, cocxomx M3 Kopnyca 9, cxajibHow 
npyxcMHbi 3, cxajibHoro ynopnoro KOJibij;a 4, 
pe3MHOBoro ynjioxHHioiAero KOJibi;a 5, 6poH3o- 
Boro noAnaxHMKa 6, 4>jiaHij;a 8, b rneBAe koxo- 
poro naxoAMxcH nnxa 7 c pesiiHOBbiM aMopxw- 
3axopoM. 


The pump casing 16 is a steel casting, the 
pump suction and discharge nozzles beings oast 
integral with the casing. A seat is provided 
inside the casing for the screw sleeve. The relief 
valve 1 is a separate assembly, attached to the 
pump casing. 

The pumping element consists of three steel 
screws, one of which (14) is the driving and 
the two others (13) are the driven ones. The 
screws are enclosed in a bronze sleeve 15 in the 
form of a cylinder with three adjacent parallel 
bores through its full length. The screws have a 
double-thread, left-hand on the driving and 
right-hand on the driven screws. 

The upper end of the driving screw rotates 
in a radial ball bearing 10 and the lower one in 
an angular contact ball bearing 18. 

Axial forces, acting upon the driving screw, 
are equalized by balancing pistons 12 and 19. 
The driven screws are kept against axial dis- 
placement by discs 11. The driven screws are 
also balanced at the discharge side, the screw 
ends, located in holes inside the top cover 2, 
acting as balancing pistons. 

The rotating end of the driving screw inside 
the suction chamber is enclosed in a sleeve 17, 
preventing unnecessary turbulence of the 
liquid. 

The metallic face-type pump seal comprises 
a body 9, steel spring 3, steel spring guide 4, 
rubber packing ring 5, bronze thrust collar 6 and 
flange 8 with a thrust bearing 7 and a rubber 
buffer inside. 
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Pmc. 3. XapaKTepMCTMKa Hacoca 3MH-3 npw 
BflSKOCTM Macjia r = 3,5 M 25 ®E, 

HbL" == 6 m boa.ct, m n = 1560 o6/mmh 
F ig. 3. Characteristics of Model 3MH-3 Pump at 
oil viscosities v — 3.5 and 25 °E, suction 
lift Hvac “ ® m.w.c. and n = 1560 r.p.m. 


3MH-3 

Hsc^BMdodcin. 

n=l560(^Mun 



3 3.5 (4 if. 5 5 5.5 6 6.5 h^c m dod.cm. 

Pmc. 4. XapaKTepMCTMKa nacoca 3MH“3 npM bhskoctm 
Macjia V ~ 3,5 M 25 °E, ;^aBJieHMM HarneTaHMa 
P = 4 Kr/cM2 M /I = 1560 o6/mmh 
Fig. 4. Characteristics of Model 3MH-3 Pump at oil visco- 
sities V = 3.5 and 25 °E, pumping pressure P = 4 kg 
per sq.cm and n = 1560 r.p.m. 


3MH-3/I - 

n=m55o5lMuti- 



16 20 2WE 

Pmc. 5. XapaKTepMCTMKa nacocoB 3MH-3 npn 
flasjieHMM HarneTaHMa P = 4 Kr/cM2, 

Heat! "“6 m bo^^.ct. m n = 1560 o6/mmh 
Fig. 5. Characteristics of Model 3MH-3 Pump 
at pumping pressure P = 4 kg per sq.cm, 
suction lift 

= 6 m.w.c. and n ~ 1560 r.p.m. 


3 3,5 ^ ‘t.S 5 5.5 6 6,5 H^c m Bodcm. 

Pmc. 6. XapaKTepMCTMKa nacoca 3MH-3/1 npM nasKOCTM 
Macaa v = 3,5 m 25 °E, ;](aBaeHMM HarneTaHMa 
P = 4 Kr/CM2 MW — 1455 o6/mmh 
Fig. 6. Characteristics of Model 3MH-3/1 Pump at oil vis- 
cosities ^ = 3.5 and 25 °E, pumping pressure 
P = 4 kg per sq.cm and n = 1455 r.p.m. 
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nQc^BMdodcf 

n=i^55o5lMUh 


Hqc. ^SMm.cm. 

n=JU60o5/mHr 


1,5 2,0 2,5 3,0 3,5 k,5 PhzIcm^ 

Pmc. 7. XapaKT:epMCTMKa nacoca 3MH-3/1 npM 
BH3KOCTM Macjia V — 3,5 M 25 °E, 

HeaK = 6 M BOJ^.CT. M n = 1455 o6/mmh 

Fig. 7. Characteristics of Model 3MH-3/1 Pump 
at oil viscosities v = 3.5 to 25 °E, suction 

lift Hvir = 6 m.w.c. and n — 1455 r.p.m. 


^ d f2 i6 20 m 26 V‘E 

Pmc. 8. XapaKTepMCTMKa nacoca 3MH-11/1 npw 
flaBJieHMM HarneTaHMa P = S Kr/cM2, 
Hea" == 5 M BOJ^.CT. u n — 1460 o6/mmh 

Fig. 8. Characteristics of Model 3MH-11/1 Pump 
at pumping pressure P = 8 kg per sq.cm, 
suction lift Hfac = ^ m.w, c, and n = 
1460 r.p.m. 


n=lU60oo/mtf 



, 5 1 5,5 b 6,5 hQcMdod.cm. 

Pmc. 9. XapaKTepMCTMKa nacoca 3MH-11/1 npa bh3ko- 
CTM Macjia V ~ 3 M 1| °E, ;^aBaeHMM HarHeTa- 
HMH P = 8 Kr/CM2 M n = 1460 o6/mmh 

Fig. 9. Characteristics of Model 3MH 11/1 Pump at oil 
viscosities v = 3 and 11 pumping pressure 
P = 8 kg per sq. cm aind n = 1460 r.p.m. 


2 3 k 5 6 1 8 PKZjcM^ 

Pmc. 10. XapaKTepMCTMKa nacoca 3MH-11/1 npM Ba3Ko- 
CTM MacJia r— 3 H 11 °E M u = 1460 o6/mmh 
Fig. 10. Characteristics of Model 3MH 11/1 Pump at oil 
viscosities v = 3 and 11 and n = 1460 r.p.m. 
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TEXHHHECKHE 


OcHOBHbie napaMCTpbi 

Mo^ejib iiaeoea 


3MH-3 

3MH-3/1 

3MH-11/1 

noflana Q, M^/nac , . . 

50 

50 

45 

^aBjienpie narHeTaHWH 




P, Kr/CM2 

4 

4 

8 

HmCJIO 06opOTOB B MM- 




HyTy 71 

1560 

1455 

1460 

^onycTMMan BaKyyM- 




MeTpMHecKaa Bbicoxa 

BcacbroaHMH Hfa", 




M BO;^. CT 

6 

6 

5 

BasKocTb Macjia r, °E 

3,5-^25 

3,5^25 

3 — 11 

IlepeKaMMBaeMaa hcma- 

Maejio TypSwHHoe MapoK „T“, 

KOCTb 

„yT“ M 

eyxoe TpaHecJ)op“ 

MOIUHOCTb 3JieKTpOAB:i- 


MBTOpHOe 

raTeJifl N, kbt .... 

14,25 

13 

20 

Po;^ TOKa 

noeTOHH- 

HblM 

nepe- 

MeHHblM 

nepeMen- 

HblM 

HanpaxceuMe, b . . . . 

220 

220 

220 

Tmh sjieKTpo^BMraTejiH 

Bee Hacoca, BKJiioHafl 

nHB-100 

MAO- 

82-62/4 

MAO- 

82-71/4 

sjieKTpoflBMraxejib, kt . 

630 

420 

500 

b tom HMCJie Bee naeoea, 

Kr 

154 

154 

154 

ra6apMTHbie pasMepbi 


t 


Haeoea, BKJiioHaH sjieK- 




Tpo;^BMraTejib, mm: 




BbieoTa .... 

1490 

1320 

1380 

;:^JIMHa 

615 

535 

615 

UIMpMHa .... 

550 

495 

580 


SPECIFICATIONS 



Pump Models 


3MH-3 

3MH-3/1 

3MH-11/1 

Capacity Q, cu.m per 




hour 

50 

50 

45 

Pumping pressure P, 




kg per sq.cm .... 

4 

4 

8 

Speed n, r.p.m 

1560 

1455 

1460 

Maximum allowable 




suction liftHvac,, 




metres of water 




column 

6 

6 

5 

Viscosity of oil r, °E . . 

3.5 to 25 

3.5 to 25 

3 to 11 

Liquid handled .... 

Grade “T’ or “VT 

’ Turbine 


Oil or Dry Transformer Oil 

Motor power N, kW . . 

14.25 

13 

20 

Type of current .... 

D.C. 

A.C. 

A.C, 

Voltage 

220 

220 

220 

Type of electric motor . 

HHB-lOO 


MA<I>- 



82-62/4 

82-71/4 

Weight of pump incl. 




motor, kg 

630 

420 

500 

Net weight of pump, kg 

154 

154 

154 

Overall dimensions of 




pump including motor, 




mm: 




height 

1490 

I 

1320 

1380 

length 

615 

535 

615 

width 

550 

495 

580 
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Bud no cmpQ/iKe S, 

cpmneu Hanopnozo namppdna 


Bud no cmpE/iHB N 
cpmtieu 6xodnozo nampySKa 


Pmc. 13. 

raSappiTHbie paaiviepbi 
Hacoca 3MH-11/1 c sjieK- 
Tpo;^BM^aTeJieM nepeMen- 
Horo TOKa MA<I>-82“71/4 




View on arrows 
Discharge nozzles flange 


View on arrow N 
Pump suction flange 


i 


Fig. 13. 

Overall dimensions of 
Model 3MH-11/1 Pump 
with Type MA<I>-82-71/4 
Alternating Current Motor 


HACOC 3MH-5/1 

KoHCTpyKqMfl Hacoca 3MH-5/1 aHajiornHHa 
KOHCTpyKia;MaM HacocoB 3MH-3/1 h 3MH-11/1. 

Kopnyc Hacoca 3 — CTajibHow jihtom. IlaTpyS- 

KH, BXOAHOH i6 M HanOpHbIM 4, OTJIMTbl 3a O^HO 
i^ejioe c KopnycoM. BnyTpn Kopnyca WMeeTCH 
6ypT fljia KpenjieHMH oSommbi bmhtob. IIpeAOX-- 
paHMTejibHo-nepenycKHOM KJianan 21 npcACTa- 
BJiaeT C060M caMOCTOHTejibHyio A^Tajib, npM- 
KpenJiHCMyK) k Kopnycy m KpbimKe Hacoca. 

PaCoHMM MexaHM3M Hacoca coctomt 113 xpex 
cxajibHbix bhhxob: oahoxo BCAyiAero 15 k A^yx 
BCAOMblX 20 . BuHXbl SaKJIIOHeHbl B 6p0H30ByK) 
o60MMy 5 C XpeMH CKBOSHblMW CMeXCHblMH na- 
pajijiejibHbiMM pacxoHKaMM. HapesKa bmhxob 
AB yxBaxoAHaa: Jieaaa — Ha BCAymeM m npaaaa 
Ha BCAOMblX BHHxax. 

BepxHCM onopoM BCAymero BMHxa cjiyxcMx 
paAHajibHbiH mapHKonoAuiMnHMK 13 , HMxcHeii — 
paAHaJibHO-ynopHbiH uiapMKonoAinpinHMK 17 . 


MODEL 3MH-5/1 PUMP 

The Model 3MH-5/1 Pump is of similar design 
as Model 3MH-3/1 and 3MH-11/1 Pumps describ- 
ed above. The pump casing 3 is a steel casting 
with the pump suction and discharge nozzles 16 
and 4 cast integral, A seat is provided inside the 
casing for the screw sleeve. The relief valve 21 is 
a separate assembly, attached to the pump cas- 
ing and cover. 

The pumping element consists of three steel 
screws, one of which (15) is the driving and the 
two others (20) are the driven ones. The screws 
are enclosed in a bronze sleeve 5 having three 
adjacent parallel bores through its full length. 
The screws have a double-thread, left-hand on 
the driving and right-hand on the driven screws. 

The upper end of the driving screw rotates in 
a radial ball bearing 13 and the lower one in an 
angular contact ball bearing 17. 


14 




Ocesbie ycMJiMH b ochobhom ypaBHOBemenbi 
c noMomBK) pa3rpy30HHi>ix nopuiHen 14 n 18 n 
CKB03HBIX CBepJieHMM B BMHTaX 2. 

Be^OMBie BMHTBi 20 yAepxcMBaiOTCH ot oceBbix 
CMemeHMM ^MCKaMM 19 . BepxHMe nacTM stpix 
flMCKOB HBJIHIOTCH OflHOBpeMeHHO M pa3rpy30H- 
HblMM nOpiHHHMM Be^OMblX BMHTOB, 

BpamaiomMMca KOHeu; Befl;yLu;ero BMHTa bo 
BcacbiBaiomeM xaMepe aaKpbiT KOxcyxoM I, 
npefloxpanaiomMM acwAKOCTb ot aaBMxpeHMa. 


Axial forces are practically equalized by 
means of balancing pistons 14 and 18 and 
passage holes 2 drilled in the screws. 

The driven screws 20 are kept from axial 
displacement by discs 19. The upper parts of 
these discs serve also as balancing pistons for 
the driven screws. 

The rotating end of the driven screw inside 
the suction chamber is enclosed in a sleeve 1, 
preventing unnecessary turbulence of liquid. 


<? 3 



Pwc. 14. Hacoc 9MH-5 


Fig. 14. Model 3MH-5 Pump 




CajibHMK Hacoca MexaHjinecKPiM, c Topij;eBbiM 
ynjioTHeHweM, coctomt ms Kopnyca 6, CTajibHOM 
npyxcMHbi i2, CTajibHoro ynopnoro KOJibi4;a 11 , 
pesMHOBoro ynjioTHHioiij;ero KOJibma 10 , 6poH- 
soBoro noAnHTHMKa 8 m CTajibHoro (J)jiaHu;a 9 , 
B rnesAe KOToporo naxo^^MTCH naTa 7 c pesM- 
HOBblM aMOpTMSaTOpOM. 


The metallic face-type pump seal comprises 
a body 6, steel spring 12, steel spring guide 11, 
rubber packing ring 10, bronze thrust collar 8 
and steel flange 9 with a thrust bearing 7 and 
a rubber buffer inside. 
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dMH-5 I 

too. cm. 

(1= )Woi/MUh. 



23 3 


5,5 Pko/cm^ 


Pmc, 16. XapaKTepMCTMKa nacoca 3MH«5/1 npw saaKOCTM 
Macjia V — 3,5; 12; 25 m 65 ®E, Hea" = 6 m bo^.ct. 
M = 1460 o6/mMH B SaBMCMMOCTM OT ^aBJieHMH 
HarneTaHHH P kf/cm^ 

Fig. 16. Characteristics of Model 3MH-5/1 Pump at oil vis- 
cosities V — 3.5, 12, 25 and 65 °E, suction lift Hylc. 
= 6 m.w.c. and n = 1460 r.p.m. in relation to 
pumping pressure P kg per sq.cm. 


P^^KZ/CM^ 

liec.^6A!dod.a 

n^fU60o5/AfuM. 



20 30 


60 70 rE 


Pmc. 18. XapaKTepMCTMKa nacoca 3MH-5/1 npM a^b- 
jieHMM HarneTaHMH P = 4 kf/cm^, 

HeaK = 6 M BOA.CT. Vi n =z 1460 o 6 /mmh, 
B SaBMCMMOCTM OT BH3KOCTM V B °E. 

Fig. 18. Characteristics of Model 3MH-5/1 Pump at 
pumping pressure P = 4 kg per sq.cm, sue- 
tion lift HCi'c. — 6 m.w.c. and n — 1460 r.p.m. 
in relation to viscosity r, °E. 


3MH-5/I I 

n=fU60o5/Mi/i 


Qm^Aoc 

100^ 


Pmc. 17. 

XapaKTepMCTMKa nacoca 
3MH-5/1 npM BH3K0CTM - 
Macjia V — 3,5; 12; 25 m ^0^ 
65 M n = 1460 o6/mmh 

B aaBMCMMOCTM OT BbICO- 20. 
Tfal BCaCbIBaHMH 


53 5.7 61 


NH6m 

25 

'/ 

6,5 6,9 73 7,7 8,1 8.5 Hsc.m 6od.cm. 


Fig. 17. 

Characteristics of Model 
3MH-5/1 Pump at oil vis- 
cosities V = 3.5, 12, 25 
and 65 °E and n = 1460 
r.p.m. in relation to suc- 
tion lift Hyac. m.w.c. 
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MiBwon arrow ^ 

618 ^ o" N :^T 

y BudnocmpemeS Bud no cmpenne N 
(P/fQHen HQnopnpeo (Pm»eu, OxodHoeo 
nampyoHa 


nampyhfiQ 




1Zom6 

M16 



raBopumHbiU paoMep 3/ieHmpoddu8arneiw 610 
Overaii dimension of electric motor 610 

Pmc. 19. ra 6 apMTHbie paaiviepbi nacoca 3MH-5/1 c sjieKTpOABwraTejieM nepeivieH- 
Horo TOKa MA<J>-82-71/4 

Fig. 19. Overall dimensions of Model 3MH-5/1 Pump with Type MA<I>-82-71/4 
Alternating Current Motor 


TEXHUHEOKME AAHHblE 


OcHOBHbie napaMCTpbi 

Moflejib Hacoca 
3MH-5/1 

no^ana Q, M^/nac 

90 

^taBJieHwe HarHexaHWH P, Kr/cM2 . . 

4* 

■^PICJIO odopoTOB B MHHyxy n ... 

1460 

JtonycTPiMaH BaKyyMMexppiHecKafl 

BbICOXa BCaCbIBaHMH M BOa. CT. 

6 

BH3Kocxb Macjia n 

3,5 ^ 25 


* IlycK sjieKTpoHacoca ^^ojiaren npoM3Bo;;MTbCH npM 
npOTMBOflaBJieHMM B HarneTaTejibHOM TpydonpoBOfle 
He 6o.7iee 3 kf/cm^. 


SPECIFICATIONS 


Main data 

Pump Model 
3MH-5/1 

Capacity Q, cu.m per hour 

90 

Pumping pressure P, kg per sq.cm . . 

4* 

Speed n, r.p.m 

1460 

Maximum allowable suction lift 

Hvai , metres of water column . . 

6 

Viscosity of oil r, 

3.5 to 25 


* The electric driven pump should be started at a back- 
pressure in the discharge line not exceeding 3 kg per 
sq.cm. 
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npo;^oji3KeHMe 


OcHOBHwe napaMeTpbi 

MoAejib Hacoca 
3MH-5/1 

IlepeKaHMBaeMaa hcm^^koctb . . . 

Macjio TypGiiH- 
Hoe MapoK „T“, 
„yT“ M cyxoe 
TpaHcd)opMa- 
TopHoe 

MoiAHOCTb 3JieKTpo;;BMraTejiay, kbt 

20 

PoA TOKa 

nepeMeHHbiH 

HanpflBceHMe, b 

220/380 

MapKa 3JieKTpoABMraTejia .... 
Bee Hacoca, BKJiiOHaa ajieKTpoABM- 

MAO-82-71/4 

raTejib, kv 

542 

B TOM HMCJie Bee Hacoca, kf 
radapuTHbie pasMepbi nacoca, bkjiio- 
Haa sjieKTpOABiiraTejib, mm: 

193 

Bbicoxa 

1390 

AJiMHa 

635 

mMpMHa 

610 


HACOC MO^^EJIM 3MH-10/1 

Kopnyc nacoca 20 — CTaJibHoii cBapHOM, c 
AByMH 4>JiaHUiaMM: hmxchmm 23 — Kpenjie- 
HMH KpBimKM 24 Ji BepxHMM 18 — coe^MHe- 

HMa c KpblUIKOH 5 M (JjJiaHUieM cJ>OHapH 7. 

IlaTpySKM Hacoca exo^hom 1 n nanopHEiM 19 
npMBapeHBi k Kopnycy. 

PaSoHHM MexaHMSM Hacoca coctomt m 3 Tpex 
CTajiBHBix bmhtob: o^Horo Be^yruiero 8 m AByx 

BCAOMblX 3. BmhTBI SaKJIIOHeHBI B 6p0H30ByK) 

o6oHMy 2, npeACTaBJiHiomyio co6om ij;mjiiihap c 

TpeMH CKB03HbIMH CMeXCHBIMH napajIJieJIBHBIMIl 
pacTOHKaMM. Hape3Ka bhhtob AByxaaxoAHan: 
jieBaa — na BeAymeM m npasaH — Ha bcaombix 
BMHTaX. 

OnopoH BeAyiii;ero BHHxa cjiyxcHT paAnajit- 

HbiM mapHKonoAiuiinHHK 17 . 

OceBbie ycHJiHH, A^^cTByioiHiMe na bhhtbi, pa3- 
rpyxccHBi rwApaBjiMHecKM c homodubk) paarpy- 
30HHBIX nopniHeM. BeAyiAMM bmht HMeeT ABa 
pa3rpy30HHBix nopuina: BepxHMH 4 h hmxc- 

HHH 25; BCAOMBie BHHTBI TOJIBKO no OAHOMy 

pa3rpy30HH0My nopuiHio 22. IIoa 3Th nopniHM 
22 H 25 Hepe3 xanaa 21 BeAynj;ero BMHxa hoa- 
BOAeHo pa6oHee A^BaeKwe m 3 xaMepBi narne- 
Tanna. 


continued 


Main data 

Pump Model 
3MH-5/1 

Liquid handled 

Grade “T’ or 
Turbine 
Oil or Dry 
Transformer Oil 

Motor power N, kW 

20 

Type of current 

A.C 

Voltage . 

220/380 

Type of electric motor 

MAc|>-82-71/4 

Weight of pump including motor, kg 

542 

Net weight of pump, kg 

Overall dimensions of pump, including 
motor, mm: 

193 

height 

1390 

length 

635 

width 

610 


MODEL 3MH-10/1 PUMP 

The pump has a welded steel casing 20 with 
two flanges. The bottom flange 23 serves for at- 
taching the cover 24 and the upper one 18 for 
fastening the cover 5 and motor sub-base 
flange 7. 

The suction nozzle 1 and discharge nozzle 19 
are welded to the casing. 

The pumping element consists of three steel 
screws, one of which (8) is the driving and the 
two others (3) are the driven ones. The screws are 
enclosed in a bronze sleeve 2, having the form 
of a cylinder with three adjacent parallel bores 
through its full length. The screws have a 
double-thread, left-hand on the driving and 
right-hand on the driven screws. 

The driving screw rotates in a radial ball 
bearing 17. 

Axial forces, acting on the driving screw, are 
equalized hydraulically by means of balancing 
pistons. The driving screw has two balancing 
pistons, one (4) on the top and the other (25) 
on the bottom side. The driven screws have 
one balancing piston each. Working pressure is 
transmitted from the discharge chamber through 
a passage 21 in the driving screw under the lower 
balancing pistons. 
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Pmc. 20. Hacoc 3MH-10 
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Fig. 20 Model 3MH-10 Pump 
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Pmc. 21. XapaKTepMCTMKa nacoca 3MH-10/1 
nppi BH3KOCTM Macjia r = 3 M 
11 °E, Hfiaic = 5 M BOA.CT. M 

n = 2900 o6/mmh 

Fig. 21. Characteristics of Model 3MH-10/1 
Pump at oil viscosities = 3 and 
1 1 °E, suction lift Hyac. — ^ m.w.c. 
and n — 2900 r.p.m. 
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Pmc. 22. 


Fig. 22. 


2. 3 ^ 5 6 7 hQQMdodcm. 

XapaKTepMCTMKa nacoca 3MH-10/1 npn 
BH3KOCTM MBCJia V ~ 3 M 11 °E, ^^aBJIC- 
HMM narneTaHMa P — 10 kf/cm^ m 
n = 2900 o6/mmh 

Characteristics of Model 3MH-10/1 Pump 
at oil viscosities v = 3 and 1 1 °E, pump- 
ing pressure P — 10 kg per sq.cm, and 
n = 2900 r.p.m. 
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OcTaTOHHbie oceBbie ycMJiwa se^ymero BMHTa 
BocnpMHMMaioTCH paflMajibHMM inappiKonoTi,- 

inMnHMKOM 17 . 

CajibHMK Hacoca c MexaHMHecKMM Topii;eBbiM 
ynjiOTHeHMeM coctomt m 3 Kopnyca 6, npyxcMHbi 
16 , cTajibHoro ynopHoro KOJibLi;a 15 , pesMHOBoro 
ynjiOTHHK)ii];reo KOJibii;a 14 , SpoHsoBOii naTbi 10 , 
CTajibHoro noAnHTHMKa i3 m cTajibHOM Kpbiui- 
KM 12 . 

CMasKa paSoHMx opranoB nacoca ocynjiecTBJiH-- 
eTCH nepeKaHMBaeMOM HoiAKocTbio, 


The remainder of unbalanced axial forces on 
the driving screw is carried by the radial ball 
bearing 17. 

The metallic face-type pump seal comprises 
a body 6, spring 16, steel spring guide 15, rub- 
ber packing ring 14, bronze thrust collar 10, 
steel thrust bearing 13 and steel cover 12. 

Lubrication of the working parts is effected 
by the liquid being pumped. 



Bud no cmpe/iKe N Bud no cmpenne S 

9/iaHeu, ^ (P/iaHea 

OxoBhozo nampyoHO Hanopaoso nampyOM 



View on 
arrow N 


\/Lew on 
arrow S 



Pmc. 23. raSapMTHbie pasMepw nacoca 3MH-10/1 c ajieKTpoflBMraTejiCM nepeMeHHoro Tona MP42-2-B3 
Fig. 23. Overall dimensions of Model 3MH-10/1 Pump with Type MP42-2-B3 Alternating Current Motor 





Kopnyc bhhtobbix nacocoB rana 3MH m cxa- 
Top sjieKTpoflBPiraTejiH coeAMHenbi nocpeACTBOM 
cJ)jiaHi^eB: 18 — Kopnyca nacoca m 7 — cTajiB- 
Horo cBapHoro npOMeHcyTOHHoro 4)OHapa ii, 
MMeiomero onopHtie KpoHUiTeMHBi 9 ^jih Kpen- 
JieHPia K (|)yH^aMeHTy. Coe;D[iiHeHiie BajiOB na- 
cocoB Tuna 3MH m sjieKTpoABJiraTejiH ocyme- 
CTBJineTCH C nOMOII^bK) OJiaCTMHHOM MycJjTbl. 

Baji BpamaeTCH npoTWB nacoBOM cTpejiKM, 

ecjiM CMOTpeTb CO CTopoHbi nppiBo;a:a CBepxy. 


The casing of type 3MH screw pumps is 
attached to the electric motor frame by means 
of flange 18 of the pump casing and flange 7 of 
a welded motor sub-base 1 1 provided with 
supporting lugs 9 for fastening on foundation. 
The shaft of the type 3MH pumps is connected 
with the motor shaft by a flexible coupling. 

The shaft rotates counter-clockwise, looking 
from the drive side down. 


TEXHHHECKHE ^^AHHblE 


OcHOBHBie napaMeTpbi 

Mo;^eJIb nacoca 

3MH-10/1 

no;^aMa Q, M^/nac 

12 

JtaBJieHwe HarneTaHMa P, kt/cm^ . . 

10 

Hmcjio oOopOTOB B MMHyTy n ... 

2900 

JtonycTMMaH BaKyyMMeTpwaecKaH 
BbICOTa BCaCblBaHMH Hea" ^ ^T. 

5 

BasKocTb Macjia r, °E 

3 n 11 

nepeKaHMBaeMaH 3 km^kocti> . . . 

Macjio TypOnn- 
Hoe MapoK „T“, 
„yT“ M cyxoe 
TpancchopMa- 
Topnoe 

MomnocTfa 3JieKTpo;;BMraTejia N, kbt. 

6 

Po;^ TOKa 

nepeMennbiM 

Hanpaxcenpie, bt 

220 

MapKa 3JieKTpoflBPiraTejiH .... 
Bee nacoca, BKjnoaaa 3 JIeKTpo;[^BM- 

MP42-2-B3 

raTejifa, kt 

190 

B TOM HMCJie Bee nacoca, kt 

60 

ra6apiiTHbie pasMepbi nacoca, bkjiio- 
naa ajieKTpoflsnraTejib, mm: 


BbICOTa 

1005 

;;jiMHa 

464 

mnpnna 

342 


SPECIFICATIONS 



Pump Model 

3MH-10/1 

Capacity Q, cu.m per sec 

12 

Pumping pressure P, kg per sq.cm . . 

10 

Speed n, r.p.m 

2900 

Maximum allowable suction lift 


Hvic.' lustres of water column . . 

5 

Viscosity of oil r, 

3 to 11 

Liquid handled 

Grade “T’ or 
“yT’ Turbine 
Oil or Dry 
Transformer Oil 

Electric motor power N, kW .... 

6 

Type of current 

A.C. 

Voltage 

220 

Type of electric motor 

MP42-2-B3 

Weight of pump including motor, kg 

190 

Net weight of pump, kg 

60 

Overall dimensions of pump, including 
motor, mm: 


height 

1005 

length 

464 

width 

342 


22 


BHeiumopzusdam, SuKas M 1059 
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BBEAEHHE 

B HacTOHiucM KaTajiore o6i>eAHHeHbi HanGojice 
pacnpocTpaHCHHbie nopiuHeBbie, napOBbie, np5iM0- 
^^CHCTByKDiUHe Hacocbi THna riHn, npwMeHaeMbie na 
MopcKHx cyAax. 

B KaTajiore ^aHbi HasHaHCHHe, npHHUHn acmctbhh, 
KpaxKoe onHcaHHe, ocHOBHbie TexHHMecKHe AaHHbie 
H xapaKTepHCTHKH, ra6apHTbi h Beca nacocoB, a 
xaK^e oGbCM nocxaBOK. 

B KaTajiore noMemcHbi cboahmc TaGjiHUbi h 
rpa4)HKH, no4po6HO xapaKTcpasyiomHe ocHOBHbie 
TexHHHCCKHe AaHHbie aacocoB, h yKasbiBaexca, h3 
KaKoro MaxepHajia cAeJiaabi ocHOBHbie nacxH aacocoB. 

KaxaJior cocxoax k 3 Asyx Macxea: 

riepBaa Macxb coAep>KHx xexHHHecKHe Aaaabie a 
onHcaHHe BepxHKajibawx aacocoB; 

BxopaH nacxb coAep^ax xexiiHHecKHe AaaHbie a 
onacaHHC ropaxoaxaJibHWx aacocoB. 

B xexaH 4 ecKHX xapaKxepacxaKax paGoxbi aacocoB, 
npHBOAHMbix B oGeax Macxax KaxaAora, npHaaxbi 
CAeAyiomae ycAosabie oGoxaaHeaaH: 

Q — npoaxBOAaxeAbaocxb aacoca, m^Ihgc; 

n — aacAO ABoaabix xoaob b Maayxy; 

D — pacxoA napa, Ke/nac; 

H — aanop aaraexaBHJi, m eod, cm. ; 

Pj-Pg — paxaaaa b AaBaeaaax cBCKero a oxpaGoxaB- 
uiero napa, ama; 

rj^ — oGbCMawa K034)(l)auaeax (noKa3axeAb (})aK- 
xanecKOH noAaaa no cpaBaeaaio c xeopexa- 
HecKoa), % ; 

Hbc — Bbicoxa BcacbiBaaBA, m eod. cm. 

C 3 aKa 3 aMH aa aacocbi cncAyex oGpamaxbca no 
aApecy: CCCP, MocKBa, r-200, CMoneacKaa-CeaBaA 
nn., 32/34, BcecoK)3aoe OGbeAaaeaae „CyAOHMnopx“. 


INTRODUCTION 

This catalogue lists the most widely used models of 
piston type pumps, steam driven, and direct-acting 
nHn type pumps for marine vessels. 

The catalogue supplies information regarding the 
designation and operation principle of pumps, their 
brief description, the specifications and characteristics, 
overall dimensions, weight and delivery sets. 

Summary tables and diagrams included in the 
catalogue describe the main technical properties of 
the pumps and the material of which their principal 
parts are made. 

The catalogue consists of two parts: 

Part one contains specifications and description 
of vertical type pumps; 

Part two contains specifications and description of 
horizontal type pumps. 

In both parts of the catalogue the following sym- 
bols are employed for the specifications of pump 
performance : 

Q— pump efficiency, cu. mjhr; 

n— number of double strokes per minute; 

D— steam consumption, kgjhr; 

H— delivery head, mw.c.; 

Pj^-Pg— pressure difference between live and exhaust 
steam, atm.; 

volumetric efficiency (ratio of actual and cal- 
culated output), 

Hbc— suction lift, m w. c. 

Please address all enquiries concerning orders on 
pumps to the Vsesojuznoje Objedinenije “SUDOIM- 
PORT”, 32/34, Smolenskaja-Sennaja PL, Moscow, 
G-200, USSR. 
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OEU^HE CBEAEHHfl 

nopuiHeBbie Hacocbi hmciot npcHMymecTB 
nepcA ApyrHMH THnaMH nacocoB, a hmchho: 

BbicoKHH 

xopomyio BcacbiBaiomyK) cnocoGnocTb; 

B03M0»CH0CTI> nCpCKaHKH 3THMH HaCOCaMH CaMbIX 
pa3H006pa3HbIX :»CHAKOCTeH “ ropHHHX H XOJIOAHbIX, 
B5I3KHX H BeCbMa TCKyHHX, MHCTbIX M HMCIOmHX npH- 
MCCH BO B3BemeHHOM COCTO^HHH, B TOM MHCJIC H 
a6pa3HBHbix; 

B03M0»CH0CTb HeGOJIbUIHX HO^aH npH BeCbMa 
GojibuiHX Hanopax; 

HeaaBHCHMOCTb no^iaHH or AaBjieHHH HarnexaHH^, 
HTO oGecneHHBaeT B03M0»CH0CTb uiHpoKoro npHMe- 
HeHHH HacocoB nepcKaHKH ^HAKOCTCH c nepe- 

MCHHOH, B 3aBHCHMOCTH OT TCMnepaTypbl, Ba3KOCTbIO, 
B HaCTHOCTH, MHOTHX He4)TenpOAyKTOB. 

Oco6eHHOCTbK> napoBbix npHMOj^cHCXByiomHX na- 
COCOB 5IBJI5IIOXC5I : npOCXOXa KOHCXpyKUHH; 

Ha^e^Haa h cnoKOHHaa paGoxa; 

npocxoxa peryjiHpOBaHHH noAanH, HeaaBHCHMO 
ox AaBjiCHM HarnexaHHH, nyxcM Gojibuiero hjih 
MCH buiero oxKpbixHB napOBnycKHoro BeHXHjia; 

oxcyxcxBHC onacHocxH no^apa npH nepcKaHKe 
jiexKo BocnjiaMCHfliomHxcH ^cHAKocxeii. 

B 3aBHCHMOCXH OX nOJIOaCCHM OCH nopuiHH, 
Hacocbi ACJiaxcH Ha xopHSOHxajibHbie h BepxHKajib- 
Hbie. 

Ho cnocoGy achcxbhh, b aaBHCHMOCXH ox HHCjia 
paGoHHx KaMcp, nacocbi acji^xch na nacocbi oAHHap- 
Horo, ABOHHoro, xpoHHoro H HexBepHoro AencxBHfl. 

npH BbiGope HacocoB cjieAyex HMexb b BHAy, hxo : 

noAana napoBoro nacoca npHMo nponopuHonaAb- 
Ha HHCJiy xoaob nopiUH^; no3XOMy aji^i yMenbuieHM 
noAaHH cAeAyex yMCHbiiiHXb hmcao xoaob nopiuHH; 
yBeAHHCHHC HHCAa ABOHHbIX XOAOB B MHHyxy AOA^HO 
6bixb corjiacosaHO c B/O „CyAOHMnopx“; 


GENERAL INFORMATION 

Piston pumps are distinguished by several indi- 
vidual properties: 

high efficiency factor; 

high suction properties; 

possibility of handling various liquids both cold and 
hot, viscous and light fluid, clean and suspensions 
including impurities, among them those of abrasive 
nature ; 

possibility of low outputs at considerable high 
delivery heads; 

independence of output on delivery pressure, pro- 
viding possibility for the wide use of pumps handling 
liquids of variable viscosity at different temperatures, 
particularly numerous oil products. 

The specific features of direct-acting steam pumps 
are: 

simplicity of design; 

reliable and smooth performance; 

simplicity in regulating pump output irrespective 
of delivery head through turning steam supply valve; 

fire-safety while handling easily inflammable li- 
quids. 

With reference to axis position, pumps are classi- 
fied into two groups: vertical type pumps and hori- 
zontal type pumps. 

As to the principle of operation, depending on the 
number of operation chambers, pumps are divided into 
single-, double-, triple-, and four-fold action types. 

For pump selection the following considerations 
should be made: 

output of steam pumps is in direct proportion to 
the number of piston strokes, therefore, to decrease 
the output it is necessary to reduce the number of 
piston strokes; increasing the number of double 


3 
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JXJ151 nojiyHCHHH noA^HH Gojibiueii, He»cejin yKaaano 

B XeXHHHeCKOH XapaKTepHCTHKe, MO»CHO npHCOCAH- 

HHTb K OAHOMy HarHCTaTejibHOMy TpyGonpOBOAy 
napajiJieAbHO necKOJibKO nopuiHCBbix nacocoB; b 
3TOM CAynae Ka^AWH nacoc 6yAeT paGoxaxb npH 
Hanope, cooxBexcxByiomeM AaBACHHio b Harnexa- 
xcAbHOM xpyGonpOBOAC — b Mecxe npHcoeAHHCHHA 
Hacoca ; oGman noAana xaKoii ycxanoBKH 6yAex 
paBHa cyMMe noAaBH nacocoB, bxoaaiahx b ycxa- 
HOBKy; 

AonycxHMO napaAACAbHoe coeAHHCHHe Kax oAHHa- 
KOBblX, XaK H paSHOXHnHblX nopuiHCBbix HaCOCOB npH 
ycAOBHH, ecAH AaBACHHC B HaFHCxaxcAbHOM xpy6o- 
npoBOAe HC 6yAex npcBbimaxb HanGoAbiuero AaBAC- 
HHA, yKaxaHHoro b KaxaAore aaa KaacAoro h 3 nacocoB. 

B KaxaAore yKasanbi aHancHHA AonycxHMbix 
BaKyyMMCXpHHCCKHX BbICOX BCaCbIBaHHA AAA 

boabi c xcMnepaxypoH ao 30° C h aah MacAa 
paSAHHHOH BA 3 KOCXH npH aXMOC(})epHOM AaBACHHH, 
paBHOM 10 eod. cm. 

ByKBbi H AH(J)pbi, cocxaBAAioiAHe MapKy nacocoB, 
03 HaHaiox: IT — napoBOH, H — Hacoc, n — npAMO- 
ACHCXByiomHH, AHC^pbi 4, 9, 13, 10/50 h aP- — ho- 

MCpa MOAeACH. 


piston strokes per minute is allowed only by consent 
of V/O “Sudoimport” ; 

to obtain larger output, than that indicated in the 
specifications, several piston pumps may be connected 
in parallel to the same collecting delivery pipeline; 
in this case each pump will develop a pressure head 
equal to that existing in the delivery pipeline at the 
pipe junction; the total output of such a system will 
comprise the summary outputs of all pumps included 
in the system; 

parallel connection of both equal and different 
type piston pumps is allowed under condition that 
pressure in the collecting pipeline will not exceed the 
maximum pressure head for each component pump as 
indicated in the catalogue. 

The catalogue gives figures of permissible vacu- 
ummetric suction lift H for water at a tempera- 
ture up to 30° C and for oil of various viscosity at an 
atmospheric pressure equalling 10 m w. c. 

The following is the Russian lettering decoding 
of pump models: IT— steam driven; H— pump; 
IT— direct-acting; numbers 4, 9, 13, 10/50 indicate 
model numbers. 
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5\bHb|E HACOCbl 


VERTI CAL 
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Phc. 4. OGiuhS bha Hacoca nHn-2M 
Fig. 4. General view of JIHII-Im pump 


Phc. 5. 06mHH bha Hacoca riHII-ll 
Fig. 5. General view of TTHII-ll pump 


Phc. 6. 06mHH bha Hacoca nHn-250 
Fig. 6. General view of nHn-250 pump 
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BepTHKajibHbie naposbie nopuiHCBbie Hacocbi bm- 
nycKaioTCfl cjieayromHX MapoK: nHIT-l, XIHIT-Sm, 

nnn-iM, nnn-ii, nnn-is, nHn- 250 , nHn-10/50, 

ITHn-lSM, 46-rM (PHC. 1, 2, 3, 4, 5, 6, 7, 8, 9). 

HA3HAHEHHE H OCHOBHWE TEXHHHECKHE 
MHHblE 

Hacocbi nHn-1, nHn-3M, imn-io/so, rmn- 
13m, 46-rM H nHn-15 npeaHasHaHCHbi ana iiHTaHHa 

napoBbix KOTJiOB. Hacoc nHn-2M cjiyacHX ana 
nepcKaHHBaHHa acHaKoro rpyaa Han b KaaecTBe 
xpioMonoacapHoro h 6aaaacxHoro nacoca. Hacoc 
HHIl-l 1 cayacHx aJia nepcKaHHBaHHa KonacHcaxa naH 
aJia caHHxapHbix ueaefl. Hacoc nHn-250 npeanasHa- 
HCH aaa nepeKaHHBaHHa acwaKoro rpyaa. 

YKasaHHbie Hacocbi npHroanw aJia nepexaHH- 
BaHHH npecHOH h conenoH bo am, a xaK^ce tcmhmx 


Vertical type steam piston pumps are manufactur- 
ed of the following models: ITHri-l, ITHII-Sm, 

nHn-15, nHn-2M, nnn-ii, nHn- 250 , nHn- 10 / 50 , 

nHn-13M, 46-rM (Figs, 1, 2, 3, 4, 5, 6, 7, 8, 9). 

DESIGNATION AND SPECIFICATIONS 

The models nHD-l, nHn-3M, nHn-10/50, 
nHn-13M, 46-rM and nHn-15 pumps are designed 
for steam boiler feeding. The model nHn-2M pump 
is used for handling liquid cargo or as ballast water 
pump and fire and bilge pump. The model nHH-ll 
pump is used for pumping condensate as well as for 
sanitary purposes. The model nHn-250 pump is 
used for handling liquid cargo. 

The said pumps are fit for handling both fresh and 
salt water as well as dark oil products (masout, 



Phc. 7. 06iaHH BHA Hacoca riHII-lO/SO 
Fig. 7. General view of nHn-10/50 pump 


Phc. 8. OOiuhh bh^ nacoca nHn-1 3 m 
Fig. 8. General view of nHn-13M pump 


Phc. 9. OGiuhh bhm nacoca 46-rM 
Fig. 9. General view of 46-rM pump 
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He(J)TenpoAyKTOB (Masyra, hc^th h Macjia) c tcm- 
nepaxypoH nepeKanHsaeMOH ^makocth ao 100° C h 
BH 3 KOCTbio AO 110° E. Hacocbi nHn-250 h nHn-2M 
npnroAHbi TaK»ce ajih nepeKaHHBaHHB 6eH3HHa npH 
TCMnepaxype He Bbiuie 30° C. Hacoc 46-rM npH- 
MCHJieTCJi TaK^e jiJisi nepeKaMHBaHHa boah, h 

MacAa c xeivinepaTypoH He Bbiuie 60° C h BJixKOcxbio 
AO 110° E. 

Bee Hacocbi, KpoMe Hacoca 46-rM, Moryx pa6o- 
xaxb KaK Ha neperpexoM, xaK h na HacbimennoM 
nape. Hacoc 46-rM paGoxaex xojibko na nacbimen- 
HOM nape. 

riepeHHCAeHHbie Bbime nacocbi npHnaAJieacax k 
xHny BepxHKaAbHbix nopuiHCBbix napoBbix npBMO- 
ACHcxByiomHx. Bee nacocbi, 3a HCKJHoneHHeM nacoca 
HHII-ISm, AByxAHjiHHApoBbie, xa^ABiH ahjihhap 

ABOHHOrO ACHCXBHB. HaCOC nHn-13M — OAHO- 
AHjiHHApoBbiH. IlapopacnpeAejieHHe ocymecxBjiHexcB 
AHJIHHApH'ieCKHMH 30JIOXHHKaMH. B HaCOCe r[Hn-13M 
OAHH H3 30JIOXHHKOB KpyXJIblH, BXOpOH nAOCKHH. 

TexHHHecKaB xapaxxepHCXHKa nacocoB npHBeAena 
B cjieAyiomeH xaGjiHue: 


petroleum and oil) at a temperature up to 100° C and 
viscosity up to 110° E. The models nHn-250 and 
nHn-2M are also suitable for handling gasoline at a 
temperature not exceeding 30° C. The model 46-rM 
pumps are also used for handling water, petroleum, 
and oil with a temperature not exceeding 60° C and 
viscosity up to 110° E. 

All the above pumps, except that of 46-rM, can 
operate by both superheated and saturated steam, 
whereas the 46-rM model operates by saturated steam 
only. 

The above-listed pumps belong to vertical direct- 
acting steam driven piston type. All the pumps except 
that of nHn-13M model are of the two-cylinder type, 
each cylinder being double-acting. The model nHn- 
13m pump is a single-cylinder unit. Steam distribution 
is done by piston-type slide valves. The HHO-Hm 
model has both piston and slide types of valves, one 
of each type. 

Specifications of the pumps are given on the follow- 
ing table: 


nHn-io/50 


OcHOBHbie xapaKxepHCTHKH 
Specifications 

EflHHHUa 

HSMepeHHA 

Unit 

nen- 

1 

nnn- 

2m 

nnn- 

3m 

I Bap. 

I var. 

H Bap. 
11 var. 

nnn- 

11 

nnn- 

I3m 

nnn- 

15 

nHn- 

250 

46-rM 

npOH3BOAHTeJIbHOCTb 

Efficiency 

M^jnac 
cu. ml hr 

25 

53 

14 

10 

10 

25 

3.5-15 

25 

250 

5.5-14 

Hanop HarHCxaHioi 

Delivery head 

M eod.cm. 
m w. c. 

200 

80 

200 

500 

335 

40 

335 

380 

100 

200 

Hhcjto abohhmx xoaob b 
Mifflyxy 

Number of double strokes 

per min. 

60 

50±2 

60 

80±5 

80±5 

60 

9-30 

60 

38±1 

25-60 

BaKyyMMexpHHecKaH bbi- 
coxa BcacbiBaHHH npH 
nepeKaHHBaHHH : 

Vacuummetric suction head 
when pumping : 












BOAW c xeMnepaxypoH 
ao 30° C 
water at 30° C 

M eod.cm. 

m w. c. 

6 

6 

6 

noAUOp 
AO 3 

back pres- 
sure up 
to 3 

6 

6 

905.5 

6 

5 

6 

xeMHbix He4)TenpoAyKxoB 
BflBKOCXbK) AO 110° E 
dark oil products, vise, 
up to 110° E 

M eod.cm. 

m w. c. 

4 

4 

5.5 

- 

4 

4.5 

- 

4 

3 

- 

AaBJiCHue napa 3a exonop- 
HbiM KJiananoM 

Steam pressure behind 
check valve 

KelcM^ 

kgjsq.cm 

11 

11 

11 

34 

22 

11 

22 

22 

11 

16 

TeMnepaxypa neperpexoro 
napa 3a cxonopnbiM KJia- 
nanoM 

Superheated steam tem- 
perature at check valve 

°C 

270 

270 

270 

- 

320 

270 

320 

340 

270 

nap na- 
Cbimenn. 

saturated 

stream 
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nHn-io/50 


OcHOBHMC xapaKXepHCTHKH 
Specifications 

EflHHHlta 

HSMepeHHH 

Unit 

nnn- 

1 

nnn- 

2m 

nnn- 

3m 

I Bap. 

II Bap. 

nHH- 

11 

nnn- 

13m 

nHn- 

15 

nHn- 

250 

46-rM 





I var. 

II var. 






npOTHBOflaBJlCHHe oxpa- 

KejCM^ 




Ha Bbixjion 



AO 2 




GoxaBuiero napa 

2 

2 

2 

free 

2 

2 

2 

2 

2 

Exhaust steam back pres- 

kg! sq.cm 




discharge 



Up to 2 




sure 











PacxoA napa na cneuH4)H- 












KannoHHOM pe^HMe: 
Specification ratio steam 












consumption : 
neperpexoro ne Gojiee 

K 2 l nac 

650 

520 

420 



190 


1050 

3000 


superheated steam, max. 

kgjhr 





He Oojiee 

















42K^/ 

HacbimcHHoro ne fiojiee 

Kelnac 

850 

740 

475 

650 


240 


1500 

4000 

A. c. nac 

saturated steam, max. 

kglhr 





not ex- 











ceeding 

^2kgl 

h.p.jhr 



Bee cyxoro nacoca b c6ope 

K2 









+ 100 

375 

Assembled dry pump 
weight 

PaSMepM OCHOBHBIX 3Jie- 

kg 

740 

700 

435 

410 

410 

440 

565 

785 

3600 



MCHXOB Hacoca: 












Pump main parts dimen- 












sions : 












anaiviexp napoBtix uh- 
JTHHflpOB 

MM 

230 

210 

180 

115 

115 

115 

230 

210 

440 

150 

steam cylinder diameter 

mm 







jIHaMexp FHupaBJiHMe- 
CKHX UHJIHHJipOB 

MM 

130 

175 

100 

80 

80 

130 

150 

130 

330 

100 

hydraulic cylinder diameter 

mm 



xofl nopmneH 

MM 

--150 

--200 

--150 

--130 

--130 

— 140 

—300 

— 150 

— 350 

— 150 

piston stroke, approx. 

mm 









FafiapHXbi nacoca: 

Pump overall dimensions : 












Bbicoxa 

MM 

1495 

1530 

1300 

1295 

1295 

1255 

1700 

1495 

2480 

1335 

height 

mm 









fljiHHa 

MM 

780 

790 

620 

530 

530 

640 

540 

780 

1300 

550 

length 

mm 









IHHpHHa 

MM 

572 

535 

536 

455 

455 

465 

520 

562 

1000 

540 

width 

mm 











OBmEE OnMCAHHE 

Hacoc (pHC. 10 M 11) COCTOHT H3 AByX OCHOBHbIX 
Hacxeii: GjioKa xH/ipaBjiKHecKHX uhjihhapob (HHacnaa 
HacTb) H 6jiOKa napoBbix i^hjihhapob (Bcpxnaa Hacxb). 
Ka^c/lbiH napoBOH muiHH^^p pacnojio»ceH Ha ootoh och 

C COOXBeXCXByiOmHM XHApaBJinneCKHM ^HJlHH^^pOM. 

IlapoBaH nacxb (BepxHan) iiBMexcH npHBO^ioM, 
xHApaBJiHHecKaH nacxb (hhkhhh) ^bjihcxch coGcxBeHHO 
HacocoM. 06e nacxH coeAHHenbi Me^c^y co6oh 
nocpeflCXBOM AByx cxajibHbix kojiohh 6 , pacnojio- 
^CHHblX B OCCBOH HJIOCKOCXH U.HJlHHApOB. B HBCOCaX 

nHn-250 H nHn-2M Gjiokh ii.hjihhapob coe^^HHCHbi 

MCXCAy Co6oH HeXbIpbM5I CXaJIbHbIMH KOJIOHHaMH. 
^JiaHHbl KOJIOHH HaCOCOB ITHri-l H nHn-15 HMCIOX 
pe3b6oBbie oxBepcxHH, nocpe/icxBOM Koxopbix npo- 
H3BOAHXCH KpcnjiCHHc Hacoca K nepeGopKc. 

Hacoc yKpenjiaexcH Ha 4>yHAaMeHxe npn noMomH 
AByx cxajibHbix cBapHbix onop (GaiuMaKOB) 26 , neno- 


GENERAL DESCRIPTION OF PUMPS 

The pump (Figs. 10 and 11) consists of two princi- 
pal parts— hydraulic cylinder block (lower part) and 
steam cylinder block (upper part). Each steam cylinder 
and the corresponding hydraulic cylinder are located 
along the same common axis. 

The steam section (upper part) serves as the drive, 
while the hydraulic section (lower part) being the pump 
proper. Both parts are interconnected by two steel 
columns 6 located in the cylinder axis plane. The 
models nHn-250 and nHn-2M cylinder blocks are 
interconnected by four steel columns. The column 
flanges of the nHn-1 and nHn-15 models have 
threaded holes for fastening the pump to a wall. 

The pumps is fastened to the foundation by means 
to two steel welded saddles 26 , directly joined to the 
steel columns. 
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Phc. 10. Pa3pe3 Hacoca ITHn-l: 

Be — BcacbiBaiomafl KaMcpa; Hz — HarHexaTejibHaji KaMepa; 1 — 6jiok 
rH;;paBJiHHecKHx iihjihh;?pob ; 2 — uitok rHApaBJiHHCCKoro nopiuna; 3 — 
Myc^xa uitokob; 4 — pw^ar 175/31 (kopoxkhh); 5 — uixok napoBoro nopuina; 
6 — KOJioHKa; 7 — Kopnyc cajibHHKa napoBoro UHJiHHApa; 8 — KJianan 
npoAyBaxejibHbiii ; 9 — 6 jiok napoBbix uhjihhapob; 10 — naxpyGoK napo- 
BnycKHOH; 11 — KpbiuiKa MacjicHKn; 12 — wriia; 13 — naxpyGoK napOBbi- 
nycKHoil; 14 — nopmeub napoBoro HHJiHHApa; 15 — Kopnyc cajibHHKa 
aoJiOTHHKa; 16 — xara; 17 — noAiuHnHHK pbinaroB (onopa pbinara); 18 — 
ocb pbinaroB (onopu); 19 — punar 246/43 (ajikhhwh); 20 — cxoHKa pw- 
HaroB; 21 — KpbiuiKa rHApaBJiHHecKoro UHJiHHApa; 22 — nopmenb fh- 
ApaBJiHHecKoro UHJiMHApa ; 23 — raiiKa xHApaBjiHHecKoro mxoKa ; 24 — BxyjiKa 
FHApaBJiHMecKoro UHJiHHApa; 25 — cnycKHafl npo6Ka; 26 — 6amMaK fh- 
ApaBAHHccKoro 6AOKa; 27 — FaiiKa peryAHxopa BcacbiBaiomeFO KAanana 
(posexKa); 28 — uinKHACAb KJiananoB; 29 — ccaao BcacbiBaiomero KJianana; 
30 — BcacbiBaiouiHfl Knanan; 31 — npy»niHa; 32 — ccajio HaFHexaxcAbHOFo 
KAanana; 33 — HarHexaxeAbHbiH KnanaH; 34 — raiiKa perynaxopa Harnexa- 
xeAbHoro KAanana (posexKa); 35 — KpbiiiiKa Knanana; 36 — roAOBKa soaox- 
HHKa; 37 — pa3^HMaK>iAee koabuo xHApaBAHHecKoro nopiuHa; 39 — KOAbuo 
napOBoro nopuiHa; 40 — rafiKa napoBoro mxoKa; 41 — KpbiiuKa napoBoro 
AHAHHApa; 42 — KpaHHK napOBOH MacACHKH; 43 — napoBan MacACHKa 


Fig. 10. Cross section of riHIl-l pump: 

5c -suction chamber; //a— delivery chamber; /-hydraulic cylinder block; 
2 -hydraulic piston rod; 3 -piston rod sleeve; 4 -lever 175/31 (short); 
5 — steam piston rod; 6— column; 7— housing of steam cylinder stuffing box; 
5— blo>v-ofr valve; 9— steam cylinder block; /{?— steam inlet pipe branch; 
//—lubricator cap; /2— needle; /3 — steam exhaust pipe branch; /4— steam 
cylinder piston; /5— housing of valve chest stuffing box; /6— rod; / 7— lever 
bearing (lever support); /5— lever axle (support); /9~ lever 246/43 (long); 
20—\e.\e:r stand; 2/— hydraulic cylinder cover; 22— hydraulic cylinder piston; 
23— hydraulic piston rod nut; 24— hydraulic cylinder bush; 25— drain plug; 
26— hydraulic block saddle; 27— suction valve regulator nut (socket); 23— valve 
spindle; 29— suction valve seat; 3t?— suction valve; 3/— spring; 32 — delivery 
valve seat; 33— delivery valve; 34— delivery valve regulator nut (socket); 

valve cap ; 36— valve head; 37— hy dr aulic piston expanding ring; 39 — steam 
piston ring; 4(?— steam piston rod nut; 4/— steam cylinder cover; 42 — steam 
lubricator cock; 43— steam lubricator 


Cpe^CTBeKHO COeAHHeHHbIX CO CXaJIbHblMH KOJIOH- 
HaMH. 

Cbokhh nap k nacocy hoaboahtch nepes napo- 
BnycKHOH naxpyGoK 10, yKpenjienHbm na Gjiokc 
napOBbIX IXHJIHH^pOB. 

OxpaGoxaBuiHH nap oxbo/Ihxch ox nacoca nepes 
napoBbinycKHOH naxpyGoK 13, yKpenjienHbin caa^n 
na Gjiokc napoBbix ^HJIHHapoB. Hacocbi riHII-lO/SO 
H riHn-l napoBbinycKHbix naxpyGxoB ne hmciox, a 


Live steam is fed to the pump through steam 
inlet pipe branch 10, fastened on the steam cylinder 
block. 

Exhaust steam is discharged from the pump 
through steam exhaust pipe branch 13 fastened in 
back of the steam cylinder block. The JIHII-IO/SO 
and riHri-l models are not provided with steam ex- 
haust pipe branches but instead they have steam 
exhaust flanges on the steam cylinder block. 
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HMeiOT Ha 6jioKe napoBMx uhjihhapob napoBbinycK- 
Hbie 4)jiaHabi. 

Bo Bcex OHHCbiBaeMbix nacocax, xpoMe riHIT- 10/50 
H nnn-ii, MO^CHO noMCKHTb MCCTaMH naxpyOKH 
BnycKa h Bbinycxa napa, pacnojiaraa BnycKHbie caa^H, 
a BbinycKHbie cnepe^H h HaoOopoT. IIpH otom na^- 
jie^HT TaK»ce MCHSTb MCCxaMH uiHHjibKH, Kpen3iiij,He 
naxpyOKH, m npoKJiaAKw. 

Cbc^chh nap nepex napOBnycKHoii naxpyOoK 10 
nocxynaex b BepxHioK) nacxb bojioxhhkoboh xaMepbi 
^ H B HH»CHK)K) HaCXb 3OJIOXHHK0BOH KaMCpW E. H3 
BepXHCH MaCXH 30JIOXHHKOBOH KaMCpbl (CCJIH 30J10XHHK 
HaXOAHXCil B HH^HCM nOJIOXCCHHH) HJIH H3 HH^CHeH 
MacxH KaMepbi (ecjiH 3ojioxhhk naxoAHxca b BepxHCM 
nojio^eHHH) cBe^cHH nap nocxynaex b BepxHioio (hjih 
HH3KHIOIO) paGonyio nojiocxb nmiHHnpoB. Oxpa6o- 
xaBuiHH nap h 3 npyroii nojiocxn nnjiHHnpa no Kanajiy 
JJ BbIXOAHX B Cpe^HIOK) nOJlOCXb E 30JIOXHHKOBbIX 
KaMCp H najiee b napoBbinycKHon naxpyOoK. 

BnycK CBcacero napa b OAny H3 paOoHHX nojiocxen 
UHJiHHnpa H cooGmenne ^pyron nojiocxH c BbixjionoM 
(nponecc napopacnpe^ejiCHUB) ocymecxBJinexcH nn- 
JIHH^pHHeCKHMH 30JI0XHHKaMH 46, pacnOJIO^CCHHblMH 
BHyxpH napOBOxo Gjiokb Me»cny nHjiHHApaMn (b 
Hacoce ITHn-ll — nepen unjinHApaMn). Sojioxhhk 
Ka^cnoro uHJiHHnpa cBnaan nocpe^cxBOM xbxm 16 n 
pbinaroB ¥ h 79 c My(^xoH 3 mxoKa coceAHero ahjimh- 
Apa H nepeMemaexcH sxhm uixokom. 

Cbc^chh nap, nocxynaiomHii nonepeMCHHO b 

BepXHIOK) HJIH HH>KHK)K) nOJIOCXb napOBblX AHJlHHApOB 
(b XO BpeMH, KBK npOXHBOHOJIOMCHafl HOJlOCXb C 006 - 
maexcB c BbixjionoM), npHBOAHX b abh^chhc napoBbie 
nopuiHH 14 H cHAJimHe na ApyroM Konne hixokob 
xHApaBjiHHecKHe nopuiHH 22. 

rHApaBJiHHecKHH nopuicHb, nepeMeinaBCb b ah- 
jiHHApe, co3Aaex b oahoh h3 paGonnx nojiocxen 
AaBjicHHC, a B ApyroH — paxpOKCHHe (nonepeMCHHo). 
Ka^cAan paGonaa nojiocxb oxACjieHa ox BcacbiBaiomeH 
KaMcpbi Be BcacbiBaiomHM KJiananoM 30 h ox narnexa- 
xejibHOH KaMcpbi He HaxHexaxejibHbiM RjiananoMiJ. 

^HAKoexb nocxynaex b nacoc nepex BcacbiBaioinee 
oxBepcxHe, pacnojio^eHHoe c nepeAHCH cxopoHbi 
GjIOKa XHApaBJIHHeCKHX AHJIHHAPOB, Bo BpeMH XOAa 
BCaCbIBaHHH ^HAKOeXb OXKpblBaCX BCaCbIBaiOmHe KAa- 
naHbi H 3anojiHBex oGbCM, ocBoGo^cAaeMbiH nopiuneM 
B paGoneH nojiocxH AHjiHHApa. Bo BpcMH xoAa Har- 
HexaHHfl nopmcHb Bbixecnnex axox oGbcm ^hakocxh 
Hepes HaxHexaxejibHbiH KJianan b HaxHexaxejibHyio 
KaMepy He, h 3 Koxopon nepea naxHexaxejibHoe oxsep- 
exHe ^HAKoexb nocxynaex b nanopHbiH xpyGonpoBOA. 

Bee onHCbiBaeMbie nacocbi, xpoMe nHn-250 h 
riHII- 10/50, HMeiox no Asa HaxHexaxejibHbix oxBep- 
exHH, pacnojio>KeHHbix no GoxaM Gjioxa XHApaBjiH- 
HeCKHX AHJIHHApOB. OaHO H3 OXBepCXHH (HeHCHOJIb- 
3yeMoe b paGoxe) saKpwBaexcH uixaxHoii xarjiyuiKOH. 
Hacocbi nHn-250 h nHn- 10/50 HMeiox oaho 
HaxHexaxejibHoe oxBepcxne, pacnojio>KeHHoe na xaAHCH 
eXOpOHe GjlOKa XHApaBJlHHeCKHX AHJIHHAPOB. 


The design of all the pumps described, except 
those of nHn-10/50 and nnn-ll models, allows 
interchanging steam inlet and exhaust pipe branches, 
i. e. the inlet branch pipe in the rear and the exhaust 
branch pipe in front or vice versa. In this case bolt 
studs and gaskets fastening the pipe branches should 
be changed accordingly. 

Through the steam inlet pipe branch 10 live steam 
enters the upper part of the slide valve chamber A 
and into the lower part of the slide valve chamber E. 
From the upper part of the valve chamber (if the valve 
is in its lower position) or from the lower part of the 
chamber (if the valve is in its upper position), live 
steam enters the upper (or the lower) part of the cylin- 
der operation chamber. Exhaust steam from the 
opposite part of the cylinder operation chamber 
through canal ff passes into the middle portion E 
of the valve chamber and farther to the exhaust steam 
pipe branch. 

The process of steam distribution, i. e. live steam 
feeding into one of the cylinder operation chambers 
and connecting the opposite part of the operation 
chamber with exhaust, is effected by piston valves 46 
located inside the steam block, between the cylinders 
(in the ITHn-ll model it is located in front of the 
cylinders). The piston valve of each cylinder is connec- 
ted by rod 16 and levers 4 and 19 with the coupling 
sleeve 3 of the neighbouring cylinder piston rod which 
effects its motion. 

Live steam entering in turn the upper and the 
lower chamber of the steam cylinders (while the oppo- 
site chamber is connected with the exhaust), forces 
alternate motion of steam pistons 14 and simulta- 
neously the motion of hydraulic pistons 22 fastened 
on the other end of the steam piston rod. 

By moving inside the cylinder, the hydraulic 
piston alternately creates pressure in one of the ope- 
ration chambers and vacuum in the other. Each 
operation chamber is separated from the suction 
chamber Be by suction valve 30 and from delivery 
chamber He by delivery valve 33. 

Liquid enters the pump through the suction inlet 
located in the front part of the hydraulic cylinder 
block. During suction cycle the liquid lifts the valves 
and occupies the space evacuated by the piston in the 
cylinder operation chamber. During the delivery 
cycle the piston forces out this volume of liquid 
through the delivery valve to the delivery chamber and, 
farther, through the delivery hole to the pipeline. 

All the above described pumps, except the 
nHn-250 and nHn-10/50 models, are equipped 
with two delivery holes each located on either side of 
the hydraulic cylinder block. One of the holes (if not 
used) is closed by an inventory cover. The nHn-250 
and nHn-10/50 models have each one delivery hole 
located in the rear part of the hydraulic cylinder 
block. 
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rH;;PABJIHHECKAM HACTb HACOCOB 

rHApaBJiHHecKaji nacTb HacocoB coctoht h 3 Myrya- 
HOrO 6jIOKa rH^^pOUHJIHHApOB ly OTJlHTOrO 3aOAHO c 
KjianaHHOH kopoGkoh, AByx nopiuHCH m bocbmh 
KJianaHOB, pacnoJio^ceHHbix nonapao OAHa noA Apy- 
TMM M oGpaayiomHX aeTbipe paGonae nojiocTH GjioKa. 

FhapoGjiok aacoca nHn-250 otaht c Asyivia 
KAanaaabiMH KopoGxaMH (cnepcAH a csaAn raApo- 
AaAHaApoB) a aMeex no jxbsl BcacbiBaiomax a no ABa 
aarnexaTeAbabix KAanaaa aa xa^cAyio as acTbipex 
paGoaax noAOcxea, T.e. Bcero 16 KAanaaoB, uinaaAeAa 
KOTopbix pacnoAO^eabi ropaaoaTaAbao. 

B aacoce nHn-15 6 aok raApouaAaaApoB oTAa- 
BaexcA a3 Kpejviaacxoa Aaxyaa. 

KAanaabi 30 a 33 Bcex onacbiBacMbix aacocoB, 
KpoMe aacoca nHn-250 — nAocxae, xapeAbaaxbie. 

B 3xax aacocax KaacAaa napa KAanaaoB (Bcacbi- 
Baiomaa a aaraexaxcAbabia) coGapaexca aa oahom 
o6meM innaBACAc 28 , aMCiomeM pesbGy aaa racK, 
Kpen^max KAanaaabie ccAAa 29 a 32 , Koxopbie saxAa- 
AbiBaioxcA B raesAB aa npoKAaAKax. 

KAanaabi aacoca nHn-250 — nAOCxae, KOAbij,e- 
Bbie, aanpaBAHioxcH npa AaBAcaaa uinaaAeAAMa 28 
a 53 , saKpenAcaabiMa b ccAAax (pac. 12). 

TapcAKa KAanaaoB Bcex onacbiBacMbix aacocoB 
npa>KaMaK)xc5i k ccajibm GpoasosbiMa npy^caaaMa 
31 , TapcAKa KAanaaoB AOA»cabi 6bixb xmaxeAbao 
npaxepxbi k ceAJiaM. 

KAanaaabie xaMepu saxpbixbi KpbiuiKaMa 35 . B 
3aBacaM0cxa ox aasaaaeaaH aacoca KAanaabi a 
ccAJia asroxoBAHioxcA as OAOBaaacxoa Gpoasbi aaa 
as KpcMaacxoa Aaxyaa. 

nopmaa 22 xaApaBAaaecKax aaaaaApoB asroxo- 
BAAioxcA as KpCMaacxoH Aaxyaa a caa6>Keabi yaAOX- 
aAioiAHMa KOAbuaMa 38 as xeKcxoAaxa, Bayxpa ko- 
xopbix noMemeabi GpoasoBbie pas^KaMaioiaae KOAbua 
37 . B aacocax nHn-10/50 pasacaMaioiaae KOAbaa — 
Hyryaabie. B aacoce 46-rM nopmaa — ayryaabie. 

nopmaa noca^eabi aa aaAaaApaaecKyio saxoaxy 
mxoKOB a saKpenAeabi KopoaaaxbiMa xaaKaMa 23 . 
raaxa samnAaaxoBaabi. 

B aacoce nHn-250 raApaBAaaecKae nopmaa — 
ayryaabie, noca^eabi aa Koayc mxoKOB a ajvieiox 
Aaxyaabie oGoaMbi 55 ajia ynAOxaaiomax KOAea, 
saKpenAeaabie Aaxyaabiivia naacaMBbiMa KOAbaaMa 
54 (pac. 12). 

nopmaa paGoxaiox b Aaxyaawx BxyAKax 24 , 
BcxaBAeaabix b aaAaaApbi a npa>Kaxbix KpbimKaMa 21 , 

UIxoKa xnApaBAanecKax nopmaea Bcex onacbi- 
BaeMbix aacocoB (xpoMe nHn-250) BbinoAaeabi pas- 
ACAbao ox mxoKOB napoBbix nopmaea a coeAHBAioxcA 
c aaMa pesbGoBbiMa My^xaMa. UIxoKa xaApaBAa- 


HYDRAULIC SECTION OF PUMPS 

The hydraulic section of a pump consists of a 
cast-iron hydraulic cylinder block 1 cast integrally 
with a valve box, two pistons and eight valves, located 
in pairs one above the other, thus forming four ope- 
ration chambers of the block. 

The nHn-250 model hydraulic block is cast 
integrally with two valve boxes (in front and in back 
of the hydraulic cylinders) and has two suction and 
two delivery valves for each of the four operation 
chambers, i. e. 16 valves with horizontally located 
spindles. The nHn-15 model hydraulic cylinder block 
is cast of silicon brass. 

All the above pumps, except that of the nHn-250 
model, are equipped with slide disc valves 30 and 33 . 

In these pumps each pair of valves (suction and 
delivery) is assembled on a common spindle 28 , which 
has a threaded end for the nuts fixing valve seats 29 
and 32 inserted into the recesses on gaskets. 

The model nHn-250 valves are of the slide ring 
type, pressure-guided by spindles 28 and 53 fitted in 
seats (Fig. 12). 

The valve discs of the pumps are flattened against 
the seats by bronze springs 31 . The valve discs must 
be carefully grinded into the seats. 

The valve chambers are closed by caps 35 . Depend- 
ing on the pump designation the valves and the seats 
are made either of bronze or silicon brass. 

The hydraulic cylinder pistons 22 are made of 
silicon brass and are fitted with textolite piston rings 
38 with inserted brass made expanding rings 37 . The 
nHn-10/50 model is equipped with cast-iron expand- 
ing rings. The 46-rM model has cast-iron pistons. 

The pistons are tightened on the cylindrical neck 
part of the piston rods and fixed with locked castellated 
nuts 23 . 

The hydraulic pistons of nHn-250 models are of 
cast iron and are tightened on the piston rod ends 
with tapered joint. They are fitted with brass holder 
55 , in which brass pressing rings 54 (Fig. 12) are set. 

The pistons move in brass bushings 24 prefitted in 
the cylinders and pressed by covers 21 . 

Hydraulic piston rods 2 of all the pumps described, 
except that of nHn-250 model, are made as separate 
parts and are joined to the steam piston rods by threaded 
sleeves. The hydraulic piston rods are made of stain- 
less steel. 

The model nHn-250 pump has an one-piece 
stainless steel piston rod for hydraulic and steam 
pistons. 
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Pmc. 12. Pa3pe3 raapaBniwecKott nacTH nacoca nHn-250: 

21 — KpwiuKa rHflpaBJiHHCCKoro itHJiHH;ipa; 22 — nopiueHb rHflpaBJiHHecKoro UHjiHHApa; 23 — raiiKa 
rHflpaBJiHHecKoro uixoKa; 24 — BxyjiKa xHapaBJiHiccKoro UHJiwHflpa; 25 — cnycKHaa npoGna; 26 — 
6amMaK rHflpaBJiHHecKoro 6jioKa; 27 — raHKa peryjiaxopa Bcacwsaiomero KJianaHa (poaexKa); 28 — 
uinHH^teJib BcacbiBaioiuero KJianana ; 29 — cciiJio Bcacwaaiomero KJianana; 30 — KJianan BcacbmaiomHtt ; 
31 — npyMCHHa ; 32 — cejujio HarHCxaxcjibHoro KJianaHa ; 33 — HarHexaxejibHbiii Knanan ; 34 — raftKa 
peryjiHxopa HarHexaTCJibHoro KJianaHa (poaexKa); 35 — KpwiiiKa HarHexaxejibHoro HJianana; 37 — 
paa^HMaiomee Kojibuo xHjipaBJiHHecKoro nopiuHa; 38 — Kojibuo rHflpaBJiHHCCKoro nopiiiHH; 53 — 
mnHH.aeJib HarHexaxejibHoro KJianana ; 54 — KOJibuo najKHMHoe; 55 — o6oHMa xH^ipaBJiHHecKoro nopiuHB 

Fig. 12. Cross section of nHn-250 pump hydraulic part: 

21 — hydraulic cylinder cover ; 22 — hydraulic cylinder piston ; 25 —hydraulic piston rod nut ; 2^ —hydraulic 
cylinder bushing; 25— drain plug; 25— hydraulic block saddle; 27— suction valve regulator nut (socket); 
25 — suction valve spindle; 29— suction valve seat; 50— suction valve; 5/ — spring; 52 — delivery valve 
seat; 55— delivery valve; 54— delivery valve regulator nut (socket); 55— delivery valve cap; 57— hydraulic 
piston expanding ring; 55— hydraulic piston ring; 55— delivery valve spindle; 54— pressing ring; 

55— hydraulic piston holder 
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HecKHx nopuiHCH H3roTOBJi5iK)TCH H3 Hep^aBeiomeH 
cxajiH. 

Hacocbi nHn-250 hmciot itejibHbie iutokh fh- 
ApaBjiHHecKHx H napoBbix nopiuHCH, HaroxoBJiaeMbie 
H3 Hep^aBeiomeH cxajiH. 

B nacocax, npeAHa3HaHeHHbix jisisi nepcKaHHBaHHH 

XeMHbIX He(})XenpOAyKXOB, BXyJIKM XHApaBJIHHeCKHX 
^HJIHH;^pOB, nopiiiHH H ynjToxHHiomMe KOJibua Moryx 
6bixb H3xoxoBJieHbi H3 HyxyHa, a uixokh xHApaBjiH- 
HecKHx nopniHeii h3 KanecxsenHOH KOHCxpyKaHOHHOH 
cxajiH. 

CajibHHKH ^Hx^paBJIHHecKHX mxoKOB pacnojio^eHbi 
B KpblUIKaX UHJlHH^pOB H CHa6»CeHbI MBXKOH XJlOHHa- 
xo6yMa»cHOH Ha6HBKOH. CajibHHKH HacocoB, npe/i- 
HasHaneHHbix jijisi nepeKaHHBaHHH 6eH3HHa, hmciox 
cneuHajibHyio 6eH30cxoHKyK) HaGnBKy h CHa6»ceHbi 
pa3Xpy30HHbIM yCXpOHCXBOM, npCAOXBpaiHaiOmHM 
yXCHKH. 

CajibHHKH Hacoca nHn-250 cHa6>KeHbi pa3pe3- 

HblMH XCKCXOJIHXOBblMH KOJIblXaMH, nOMemCHHblMH B 
jiaxyHHbix oOoHMax, Koxopbie npHKpwxw CBepxy KOJib- 
HaMH MHXKOH 6eH30CXOHKOH HaOHBKH. 

HAPOBAH HACTb HACOCOB 

napoBaa nacxb Hacoca cocxohx h3 HyryHHoro 
6jioKa napoBbix hhjihhapob 9 (pnc. 10), Asyx nopiuHCH 
14 H jifiyx 30JI0XHHK0B 46, BHyxpcHHaa nacxb 6jioKa, 
Meac^y HHjiHH/ipaMH, HcnojibBOBana jiJia pa3MemeHHa 
naponpoBOAHmHx KanajiCB h 30JioxHHKOBbix KaMep. 

3oJIOXHHKH (pHC. 11) — HHJIHHJipHHeCKHe, C My- 
ryHHbiMH ynjioxHaiomHMH KOJibu,aMH 47. B nacoce 
46-rM 30 JIOXHHKH — njiocKHe, KopoOnaxwe. 

MyxyHHbie 30JioxHHKOBbie BxyjiKH 48 ,, 3anpecco- 
BaHHbie B Kopnyce 6jiOKa, hmciox pajinajibHO pacnojic- 
>KeHHbie oxBepcxHH jiJiH Hpoxojia napa. 

3oJIOXHHKH npHBOAHXCa B ABHaCCHHC ox 30JI0XHI:- 
KOBblX mXOKOB 45, mapHHpHO CBa3aHHbIX HOCpe^CX- 
BOM rOJIOBOK 36 C XaraMH 16, HHaCHHC KOHHbl KOXOpbIX 
cocAHHaioxca c pbinaraMH 4 h 19, Jie}Kauj.HMH b 
onopax 17. Kokhw pbiaaroB npH paGoxe nepeiviema- 
K)xca My4)xaMH 3 uixokob Hacoca. CocAHHCHHe mxoKa 
sojioxHHKa c rojioBKOH Ha pe3b6e nosBOJiaex npn 
cGopKe xoHHO oxperyjiHpoBaxb nojioaceHHe 3ojioxhh- 

KOB. 

nopuiHH 14 napoBbix hhjihhjipob — HepaabCM- 
Hbie c HyxyHHbiMH ynjioxHaK)n],HMH KOJibHaMH 39. 

nOpUIHH COCAHHCHbl CO HIXOKaMH 5 HB HHJlHH^pH- 
HCCKOH SaXOHKC H aaKpCnJlCHbl KOpOHHaXbIMH XaHKaMH 

40. B Hacoce nHn-250 nopuiHH noca^KCHbi na Konyc 
UIXOKOB. nopuiHH HBCOCB nHn-10/50 COCAHHCHbl CO 
uixoKaMH Ha pe3b6e. 

lUxOKH napOBbIX UOpiUHCH Bcex OUHCblBaCMblX 
HacocoB, KpoMC nHn-250, HBxoxoBJiaioxca h 3 
KaHeCXBCHHOH KOHCXpyKHHOHHOH CXBJIH. HaCOCbl 


In the pumps designed for handling dark oil pro- 
ducts, the hydraulic cylinder bushings, pistons and 
sealing rings may be made of cast iron while the 
hydraulic piston rods— should be made of high 
quality construction steel. 

Hydraulic cylinder stuffing boxes are located in the 
cylinder covers and are filled with soft cotton packing. 
The stuffing boxes of pumps designed for handling 
gasoline are provided with special gasoline-proof 
packing and equipped with a relief arrangement pre- 
venting leakage. 

The model nHn-250 pump stuffing boxes are 
filled with split textolite rings set in brass lining and 
covered on top with soft gasoline-proof packing 
bands. 

STEAM SECTION OF PUMPS 

The steam section of a pump consists of a cast- 
iron steam cylinders block 9 (Fig. 10), two pistons 14 
and two slide valves 46. The inner part of the cylinder 
block, between the cylinders is used for steam conduct- 
ing ducts and valve chest location. 

Valves (Fig. 11) are of the piston type with cast- 
iron rings 47. The 46-rM model pump is equipped 
with slide, shell type valves. 

The prefitted in the block body cast-iron valve 
bushings 48 have radially located holes for steam 
admission. 

The valves are set into motion by valve rods 45 
connected by head joints 36 with rods 16, the lower 
ends of which are joined to levers 4 and 19 resting in 
supports 77. While in operation the lever ends are 
moved by pump rod sleeves 3. The thread jointing of 
the valve rod and the head allows to reach precise 
regulation of the valve position. 

Steam cylinder pistons 14 are of solid type with 
cast-iron rings 39. 

The pistons are connected with the piston rods 5 
ends with cylindrical joint and they are tightened by 
castellated nuts 40. In the model nHn-250 the pistons 
are joined to the tapered piston rod ends joint. The 
model nHn-10/50 pump pistons are joined to the 
piston rods by threaded joints. 

The piston rods of all the pumps described, except 
that of the nHn-250 model, are made of high quality 
construction steel. The nHn-250 pumps have solid 
piston rods made of stainless steel. 

The steam cylinder stuffing boxes are filled with 
graphite impregnated asbestos packing on a copper 
base. 
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nHn-250 HMCioT ii,ejibHi>ie uitokh h 3 nepacaBeiomeH 

CTajIH. 

CajibHHKH napoBoro 6jioKa hmciot acGecTosyio 
Ha MeAHOH OCHOBC nporpa4)MHeHHyio naGHBKy. 

IIpH paGoxe Hacoca IlHIl-lS Ha neperpexoM nape 
KOHcxpyKHMH cajibHHKOB npcAycMaxpMBaex bo3mo>k- 
HOCXb npHMCHeHHH MexaJlJlHMeCKOH HaGHBKH, COCXOH- 

mcH H3 naGopa cnenHajibHbix kojicu;. 

Bjiok napOBbix i;hjimhapob cHa6>KeH npoAyfiaxejib- 
HbiMH KjiananaMH 8 . 

Ha GjioKe napoBbix UHjiHH/ipoB nacoca nHn-250 
ycxaHOBJieHO nexbipe 6y(|)epHbix Kjianana, coe^iHHa- 
lomHx Kanajibi CBe»cero h oxpaGoxaBiuero napa 
Ka»c^ 0 H nojiocxH uHjiHHApa. By(J)epHbm KJianan cjiy- 
^HX JIJISI H3MeHeHHH XOJllHHHbl napOBOH nOAyUIKH, 
ocxaHaBjiHBaiomeH nopmenb b Konae xoAa. 

Bjiok h KpbiuiKH napoBbix uhjihhapob noKpbixbi 
acGecxoBOH xepMOHsojumHeH h oGuiHXbi jxhcxoboh 
cxajibK). 

KoHcxpyKHHH Hacoca 46-rM npe^cxaBJicna na 
PHC. 13. 

CMA3KA HACOCOB 

CMa3Ka xpymHxcH noBepxHocxcH napoBbix nopm- 

HCH M 30J10XHHKOB npOH3BOAHXCa OX HapOBblX MaCJlC- 

HOK 43 ^ ycxanoBjicHHbix Ha Gjiokc napoBbix i].hjihh- 
APOB. JlemTBUQ 3XHX MaCJlCHOK OCHOBaHO Ha XOM, 
Hxo nonaAaiomHH b hhx nap KOH^eHcnpyexca h 
B bixecHaex Macjio, Koxopoe cxcKaex no xpyGxe 49 b 
paGonyio nojiocxb unjinnApa n Aajiee nona^aex BMecxe 


The design of the nHn-15 pump stuffing boxes 
allows, if the pump operates by superheated steam, to 
use metal packing, consisting of a set of special rings. 

The steam cylinder block is fitted with blow-off 
valves 8 . 

Four buffer valves connecting exhaust and live 
steam ducts of each chamber of the cylinder are 
mounted on the steam cylinder block of pump 
nHn-250. The buffer valve serves for regulation of 
the steam cushion thickness which cushions the piston 
with steam buffering at the end of a stroke. 

From outside the steam cylinder block and its 
covers are lined with asbestos thermal insulation and 
are steel sheet sheathed. 

The model 46-rM pump design is introduced on 
Fig. 13. 

LUBRICATION OF PUMPS 

Lubrication of the rubbing surfaces of steam 
pistons and valves is effected with steam lubricators 
43 fixed on the steam cylinder block. The lubricators 
operate by condensing steam forcing out the oil 
through pipe 49 into the cylinder operation chamber, 
and then mixing it with the exhaust steam passes into 
the valve chest. Steam lubricators are filled with 


Phc. 13. Pa3pe3 nacoca 46-rM: 

Hz — Hanopnaa Kaiwepa; Be — scacbiBaiomaa 
KaMepa ; 1 — HyryKHiiii 6jiok napoBux pHJiHHapoB ; 
2 — ayryHHoe ynnoTHaiomee Koai>uo ; 3 — napoBOH 
nopmenb; 4 — mroK; 5 — My(J>Ta mroxa; 6 — 
CTOHKa, cocAHHaiomaa napOBon m rHapaBjin- 
HecKHH 6jiokh; 7 — HyryHnaa CToiiKa; 8 — mxoK 
THApaBJiHaecKoro nopmna; 9 — rHApaBJiHHecKMfi 
nopmenb ; 10 — ynjioxnaiomee Koabuo; 11 — 
Jiaxynnaa BxyjiKa \ 12 — HyrynnwH 6aoK rMApaBJin- 
necKoro nnjiHHApa ; 13 — cnycanaa npoGaa ; 

14 — ceano KJianana; 15 — xapeaKa KJianana; 
16 — mnnnflejib; 17 — npyaenna; 18 — KpbimKa 
Knanannoii KaMCpw; 19 — pwaar mroKa; 20 — 
KpHBomnnHbiM BajiHK; 21 — xara; 22 xojioxhh- 
KOBbiH iutok; 23 — nnocKHii sojtoxhhk; 24 — 
napoBaa MacjienKa 



Fig. 13. Cross section of 46-rM pump: 

Be— suction chamber; delivery chamber; 

7— cast-iron steam cylinder block; 2— cast-iron 
sealing ring; 3— steam piston; ^—piston rod; 
5— piston rod sleeve; 6— steam and hydraulic 
blocks connecting stand; 7 — cast-iron stand; 
5— hydraulic piston rod; 9— hydraulic piston; 
70— sealing ring; 77— brass bushing; 12— cast-iron 
hydraulic cylinder block; 73 — drain plug; 7^— valve 
seat; 75 — valve disc; 76 — spindle; 77— spring; 
75— valve chamber cover; 79— piston rod lever; 
20— crankshaft; 27 — rod; 22— slide valve rod; 
23— slide valve; 2-7— steam lubricator 
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c oTpaGoxaBiuHM napOM b 30jiothhkh. IlapOBBie 
MacjicHKH aanojiHHioTca MacjiOM „u.HjiHHApoBoe npH 
paGoje Ha neperpexoM nape h bhcko3hhom — npn 
pa6oxe na HacbimennoM nape. 

UIxoKH M cajibHMKH napoBbix nopuiHen n 30Jiox- 
HMKOB CMa3biBaK)xcH OX napoBbix MacjieHOK H Bpyn- 
HyK). 

OpH pa6oxe na neperpexoM nape, b cjiynae npn- 
MeHeHHH MexajiJiMHecKOM cajibHHKOBon HaGnBKH, Ha 
Hacoce nHn-15 ycxanoBJieHbi ABe npecc-MacAeHKH 
Ha KpoHuixennax, npHKpenAeHHbix k KOJiOHKaM na- 
coca. 

Macjio ox npecc-MacjieHOK noAaexca k cajibHHKaM 
no xpyGxaM, npHcoeAHH^eMbiM k cajibHHKOBbiM ko- 
po6KaM. Ilpecc-MacjieHKH aanoJiHjnoxca MacjiOM „um- 
JlHHApOBOe 6“. 

CMa3Ka oceii pbinaroB n Apyrnx luapHnpHbix 
COeAHHeHHH npOH3BOAHXCH BpyHHyK). KpHBOniHnHbie 
BajiHKH Hacoca nHn-ii CMa3blBaK)XCH XaBOXOM ox 
KOJinaHKOBOH MacjieHKH, ycxaHOBjieHHOH Ha pbinaxc- 
HOH CXOHKe. 

KOHTPOJIbHO-H3MEPHTEJII>HI>IEnPMBOPbI 

C HacocoM nocxaBjiHioxcH ABa ManoMexpa. 

OaHH H3 MaHOMexpOB AOJIKeH 6bIXb BKAIOHCH 3a 
cxonopHbiM KAanaHOM na naposnycKHOM naxpyGxe 
H yKasbiBaxb AaBAenne napa nepeA nacocoM, Bxopow 
MaHOMexp AOJi^ceH 6bixb BKJiioHeH b HarnexaxeAbHyK) 
nojiocxb Hacoca h yKa3biBaxb AaBJieHHe, co3AaBaeMoe 
HacocoM. 


“cylinder oil 6” grade oil, when the pump operates 
by superheated steam and with “viscosine” when 
operating by saturated steam. 

Steam piston rods and glands as well as valve rods 
are lubricated both with steam lubricators and manu- 
ally. 

When operating by superheated steam and apply- 
ing metal packings, the nHO-lS pump is fitted with 
two press-lubricators stationed on brackets, attached 
to the pump columns. 

From the press-lubricators oil is delivered to the 
glands along pipes connected to the gland boxes. The 
press-lubricators are filled with “cylinder oil 6” grade 
oil. 

Lubrication of lever axles and other swing joints 
is done manually. The nHIT-ll pump crankshafts 
are greased with a cap lubricator fixed on a lever 
stand. 

CONTROL AND MEASURING INSTRUMENTS 

Two pressure gauges are delivered with each pump. 

One of the pressure gauges should be installed on 
the steam inlet pipe branch behind the check valve and 
should indicate the steam pressure at the pump inlet. 
The other pressure gauge should be installed on the 
delivery pipe to indicate the pressure developed by 
the pump. 



lIlKajia 

MaHOMerpOB B K^|CM^ j 

MapKa Hacoca 

Scale of pressure gauge, kgjsq. cm ’ 

Model 

CBe»cero napa 

HanopHoro rpybonpOBO^a 


live steam 

delivery pipe 

nHn-1 

0-25 

0-40 I 

nHn-2M 

0-25 

0-16 ; 

nnn-SM 

0-25 

0-40 

( I 

0-60 

0-100 1 

nHn-io/50 

1 II 

0-40 

0 60 i 

nHn-ii 

0-25 

0 10 1 

nHn-15 

0-40 

0-60 i 

nHn-250 

0-25 

0-25 1 

nHn-i3M 

0-60 

0-60 i 


Bo BcacbiBaioiityio nojiocxb Hacoca BKjuonaexca 
MOHOBaKyyMMexp co mKajioH 760 mm — 2,5 KejcM^. 

PaboHHe xapaKxepncxHKH nacocoB npuBCACHbi na 
pHc. 14, 15, 16, 17, 18, 19, 20, 21. 


The suction section of the pump is equipped with 
a manovacuummeter having a scale 760 mm— 
2.5 kgjsq. cm. 

Operation characteristics of pumps are given on 
Figs. 14, 15, 16, 17, 18, 19, 20, 21. 
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Phc. 14. PaooMHe xapaKxepHCTHKH nacoca riHll-l 
Fig. 14. Operation characteristics of riHIT-l pump 


Phc. 15. Paeonne xapaKxepHCTHKH nacoca XIHII-Sm 
F ig. 15. Operation characteristics of ITHII-Sm pump 





Phc. 16. Pa6oHHe xapaKxepHcxHKH nacoca IIHn-15 
Fig. 16. Operation characteristics of nHn-15 pump 


HemenpoouKm Smocmm doiW'*E 
OiCpmucts Having vismiig up to n0% 

/ i~ I i 


Phc. 17. Pa6oHHe xapaKxepHcxHKH nacoca nHn-12M 
Fig. 17. Operation characteristics of nHn-12M pump 
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TABAPHTHME PA3MEPW OVERALL DIMENSIONS 

FaGapHTHBie pa3Mepi>i n npHcoeflHHHxejibHbie pas- Overall and connecting dimensions of pumps are 

MepH HacocoB npHEeACHbi na pnc. 22, 23, 24, 25, 26, given on Figs. 22, 23, 24, 25, 26, 27, 28, 29, 30. 

27, 28, 29, 30. 




] 

i 


Pacno/ioMBHue ofnSepcfnuu t onopax kQ 
KpmeHun HQ coca a ipyHkmfny 
Layout Of hotes in the supports for 
fastening we pump on the fountfation 



600 



Phc. 22. ra6apHTHbie pasMepu nacoca TIHIT-l 
Fig. 22. Overall dimensions of ITHII-l pump 


JV9>f2 

Ha 

HepTexce HaHMeHoeaHHe narpyCKoa 

Nos. Branch pipes 

on 

drawing 


IlaTpySoK cseacero napa 
Live steam branch pipe 

naxpyGoK oTpaboxaBinero napa 
Exhaust steam branch pipe 

IlaxpyboK BcacwBaHHfl 
Suction branch pipe 

IlaxpyboK HarnexannH 
Dehvery branch pipe 

BenxHJiH npo^ayBHbie xpy6 
Blow-off valves for pipes 


PasMepixt, MM 
Dimensions, mm 


yCJIOBHblH 

npoxofl 

conditional 

pass 

HapyxcHbiH 

AHaMerp 

^jiaHiia 

flange 

outer 

diameter 

AHaMerp 
no OKp. 
pacnoji. 
60JITOB 
bolts 
circle 
diameter 

Gojixbi 

bolts 

AHaMerp 
KOAHH. (pesbSa) 

number thread 

diameter 

40 

125 

93 

6 

M14 

50 

135 

103 

6 

M14 

100 

190 

158 

8 

M14 

80 

185 

147 

8 

M16 


Ulxyuepnoe coeAHHenne njia xpyboK 0 
Pipe union for dia. pipes 
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Phc. 23. ra6apHTHue pasMepw nacoca nHn-3 Fig. 23. Overall dimensions of nHn-3 pump 


PasMepw, MM 
Dimensionst mm 


Ha 

HepTe»e 

Nos. 

on 

drawing 

HaHMenosaHHe naxpySKOB 

Branch pipes 

yCJIOBHbIM 

npoxofl 

conditional 

pass 

Hapy:aaibiH 

AHaMCXp 

^nanita 

flange 

outer 

diameter 

flHaMexp 
no OKp. 
pacnoji. 

60JIXOB 

bolts 

circle 

diameter 

6ojixbi 

bolts 

HHaiviexp 
KOJiKH. (pesbGa) 

number thread 

diameter 

1 

naxpyGoK cBe^Kero napa 

Live steam branch pipe 

32 

115 

83 

6 

M14 

2 

naxpyboK oxpaCoxaBmero napa 
Exhaust steam branch pipe 

40 

125 

93 

6 

MI4 

3 

naxpy6oK BcacbmaHna 

Suction branch pipe 

80 

170 

138 

8 

M14 

4 

IlaxpyGoK HarnexaHHa 

Delivery branch pipe 

60 

150 

118 

8 

M14 

5 

Kraananbi npOflynaHHa k ManoMexpaM 
Blow-ofiF valves 

nixynepHoe coeAHHCHne xpyOoK 0 

Pipe union for dia. pipes 

V4 


2 * 
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PpucoeduHume/ibHbie pasnepbi 
lUumKa HO. 3 npuoopa 
Connecting dimensions of the panec 
tor 3 instruments 
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PacnonmeHue om6efx:mu d onofm dfls 
Kpenmup nacoca k (pyndaMeHfny 
Layout oj holes in the supports for faste 
ning the pump on the foundation 
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PasMepw, MM 
Dimensions, mm 

XeXg 


Ha 

Hepxe»ce 

Nos. 

on 

HaHMeHOBauMe naxpyCKOB 

Branch pipes 

yCJlOBHblH 

npoxofl 

Hapy»(Hbiu 

nHaMexp 

^jianua 

AHaMexp 
no OKp. 
pacnoji. 
60JIXOB 


Oojixbi 

bolts 

fluaMexp 

drawing 


conditional 

pass 

flange 

outer 

diameter 

bolts 

circle 

diameter 

KonH4. (pesbfla) 

number thread 

diameter 


rtaxpyGoK cBejKero napa 

Live steam branch pipe 

25 

115 

85 

4 

M12 

2 

naxpy6oK oxpa6oxaBmero napa 

Exhaust steam branch pipe 

32 

140 

100 

4 

M16 

3 

naxpy6oK BcacuBaHHH 

Suction branch pipe 

70 

160 

130 

4 

M12 

4 

naxpy6oK HarHCxaHHH 

Delivery branch pipe 

Knananu nponyBaHHH 

50 

180 

135 

4 

M20 


Blow-off valves UIxynepHoe coeflHHeHHC nJiH xpyGoK 0^/4 

Kpanbi nponysaHHH MacjieHOK Pipe union for 6/4 dia. pipes 

Lubricator blow-off cocks 

Ulxyuepu coeAHHeHHH k upuGopaM 

Pipe unions for instruments 
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Pmc. 29. FaGapMTHbie pasMcpw Hacoca nHII-lSM Fig. 29. Overall dimensions of riHIT-lSM pump 


PaSMCpbl, MM 
Dimensions, mm 

N9JS2 


Ha 

nepxejKe 

Nos. 

on 

drawing 

HaHMCHOBaHHe ^naHUCB 

Flanges 

ycnOBHbiii 

npoxoBt 

Hapy»CHbift 

AHaMCxp 

(l)JiaHua 

ztHaMCxp 

pacnoji. 

mnHJiCK 

KOJl-BO 

mnHJieK 

AHaMexp 

pe3b6bi 


conditional 

pass 

flange 

outer 

diameter 

pin 

circle 

diameter 

number 
of pins 

thread 

diameter 

1 

(pjiaHeu; cee^ero napa 

Live steam flange 

32 

125 

93 

6 

M14 

2 

OjiaHCn OTpa6oTaBmero napa 

Exhaust steam flange 

40 

125 

93 

6 

M14 

3 

Ojiaueit BcacMBaHMH 

Suction flange 

70 

155 

123 

6 

M14 

4 

^jianeu HarHCTaHHH 

Delivery flange 

60 

170 

132 

6 

M14 

5 

BcHTHJifa npoflyBHOH 1 / 4 " Tpy6. 

Blow-oflf valve for pipes 

UlryuepHoe coenuHCHHe nna xpyGoK 
Pipe union for 6/4 dia. pipes 

0 6/4 
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PacnomeHue omdepcmu d onopm Moa/ djis 
Kpen/idHUfi Hacoea h (pypdaMBHtny 
Layout 0} hates in the supports for fastening the 
pump to the foundation 



O cb uunundpod 
Cy tinders axis 









^ eXf 




Phc. 30. FaGapHTHbie pasMepbi nacoca 46-rM 


Fig. 30. Overall dimensions of 46-rM pump 


JVoXo 

Ha 

Hepieace 

Nos. 

on 

drawing 

HaHMeHOBaHHe naTpy 6 KOB 

Branch pipes 

ycnoBHtifi 

npoxon 

conditional 

pass 

PaSMCpM, MM 

Dimensions, mm 

HapyMCHWM flHaMexp 

jOHaMexp 

^jianna pacnon. 

„ 60 JIXOB 

flange , . 

outer 

diameter . circle 

diameter 

6 ojixbi 

bolts 

nnaMexp 
K0J1H4. (pe3b6a) 

number thread 

diameter 

1 

naTpy 6 oK CBOKero napa 

Live steam branch pipe 

25 

105 

73 

4 

M14 

2 

naxpydoK oxpaboTaBiuero napa 

Exhaust steam branch pipe 

40 

125 

93 

6 

M14 

3 

naxpy 6 oK BcacbiBaHHB 

Suction branch pipe 

70 

170 

132 

8 

MI 6 

4 

IlaxpyGoK HarHexaHWH 

Delivery branch pipe 

70 

170 

132 

8 

M16 

5 

Bchxhjih nponyBHwe ^U" xpy 6 . 

Blow-off valve for ^U" pipes 

IIIxyuepHoe coennHeirae nna xpyOoK 
Pipe union for 6/4 dia. pipes 

0 6/4 
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OBliEM nOCTABKM 

BMecTe c HacocaMH nocxaBJiHiOTCH npH6opbi, 
apMaTypa, ocHosHwe npyacHHM, cneii.Hajii>HbiH hh- 
cTpyMeHT H npHcnoco6jieHHH h aanacHbie Hacra: 


DELIVERY SET 

The pumps are delivered complete with instru- 
ments, valves, main springs, special tools, devices and 
spare parts as given below: 


HaHMenoBaHHe 

Denomination 


KOJIH^eCTBO 

Quantity 


nHn-1 


DHn- 

3m 


nHn- RHn- nHn- nHn- nHn- nHn- 

15 2m 11 250 10/50 13m ^ 


npiiOopu, apMBTypa, npyacmibi 
Instruments, valves, springs 


MaHOMCTpM 
Pressure gauges 


22222222 


MacjieHKa naposaa 
Steam lubricator 


Kjianan npOAyBHoii 
Blow-oflf valve 


Kpan npoxoanoft 
Straight-way cock 


Kpan TpexxojioBOH 
T-cock 


npy»cHHa BcacbiBaiomero KJianana 
Suction valve spring 


Ilpy^HHa HarHexaxejibHoro Kjianana 
Delivery valve spring 


IIIhxok Ha xpH npHbopa 
Panel for 3 instruments 


IIIxynepHoe coeflHHeHHe k MaHOMexpo- 
BbiM xpyOxaM 

Pipe union for pressure gauge pipes 


YseJi paarpysKH rHApasjiHHecKHx cajib- 
HHKOB (KOMnJI.) 

Hydraulic gland relieve unit (set) 


MacjieHKa KOJinanKOBaa 
Cap lubricator 


Ey(|)epHbifi BCHXHJib 
Buffer valve 


npecc-MacjieHKa c MacjionpOBOflOM 
(KOMnJI.) 

Press lubricator with oil piping (set) 


npe^oxpaHHxejibHbiii KJianan 
Safety valve 


29 


Sanitized Copy Approved for Release 2011/02/28 : CIA-RDP80T00246A058600040001-7 


Sanitized Copy Approved for Release 2011/02/28 : CIA-RDP80T00246A058600040001-7 


HaHMCHOBaHHC 

Denomination 


KojiinecTBo 

Quantity 


nHn-i nHn- nHn- 
3m 15 


HHn- DHn- nHn- nnn- 

2m 11 250 10/50 


nnn- 

13m 


46-rM 


CneimajibHUH HHCTpyMenT h npucnoco^JieiuiH 
Special tools and devices 


Kjik)h jtJiH lUTOKOBbix racK 
Wrench for piston rod nuts 


UlaOnoH jxjifi yciaHOBKH ^apopac^per^e■ 
JieHHH 

Pattern for steam distribution setting 


Kjtioh TopaoBbiii ajih pasOopKH ysjia 
KJianaHOB 

Socket wrench for dismantling valve as- 
sembly 


1 


KjIIOH nJIfl CaJIbHMKOB lUTOKOB 

Wrench for rod glands 

Kjiioh fljia racK KpwmeK rHApaBJiMMecKwx 
iniJniHnpoB 

Wrench for hydraulic cylinder cover nuts 


Py'iKa KJiioHeii 
Wrench handle 


2 12 1112 1 


mnnubi jxjia BbieMKH KjianaHOB 
Valve lifter 


Kjiioh fljw KpbimeK caJibHHKOB sojiothh- 
KOB 

Wrench for valve steam packing covers 


Kjiioh HaKHflHOii 
Box wrench 


Pbinar Ana CTparHBaHna sojioxHHKa 
Valve start motion lever 


npHcnocoOjieHHe Ana ycxanoBKH napo 
pacnpeAcneroia 

Steam distribution setting device 


npHcnocobneHHe Ana cuaxua nopuiHeil 
Piston removing device 


Kjiioh Ana My(J)xoBbix raeK h cxonopHbix 

BHHXOB 

Wrench for sleeve nuts and stop screws 


Kjiioh xopnoBbifi Ana 6 ojixob rwApaBJin- 
necKoro nopuiHa 

Socket wrench for hydraulic piston 
screws 


IlpHcnocobneHHe Ana BbixacKHEauHa 
oboHM xHApaBJiMHecKoro nopinna 
Hydraulic piston casing extraction de- 
vice 
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HaHMeHOBaHHC 

Denomination 


KojiiwecTBO 

Quantity 


nnn- nnn- nnn- nHn- nun- nHn- 

3m 15 2m 11 250 10/50 


nnn- 

13m 


46-rM 


npHcnocoOncHHe ana aanpeccoBannH 
ceneji HarHexaxejibHoro KJianana 
Delivery valve seats press-in device 


JlpHcnocoOjieHHe nna nonseca rimpa- 
BJIHHeCKHX KpbimeK 

Hydraulic cylinder cover suspension 
device 


/^epacaBKa mxoKa 
Piston rod holder 


KpioHOK fljia paaOopa cajibHHKOB 
Hook for packing dismantling 


Pwm-Oojix 

Eye-bolt 


3anacHue nacxH 
Spare parts 


UIxoK napOBoro nopuina 
Steam piston rod 


111111 


FaiiKa mxoKa napoBoro nopinna 
Steam piston rod nut 


111111 


IIIxoK FHnpaBJiHHecKoro nopniHH 
Hydraulic piston rod 


1111 


FaiiKa mxoKa rHnpaBjmaecKoro nopiuna 
Hydraulic piston rod nut 


1111 


Kojibno napOBoro nopmna 
Steam piston ring 


Kojibno xHapaBJinaecKoro nopnina 
Hydraulic piston ring 


KoJIbnO SOJIOXHHKa 
Piston valve ring 


8 8 8 8 8 8 


Ce^^jio BcacbiBaiomero Kjranana 
Suction valve seat 


CeAJio HaxHexaxejibHoro Kiianana 
Delivery valve seat 


Knanan BcacbiBaKunnii 
Suction valve 


Kjianan HarnexaxejTbHbiit 
Delivery valve 
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KaHMeHOBaHHe 

Denomination 


KojmHecTBO 

Quantity 


HHn-l 


HHn- 

3m 


DHn- 

15 


nnn- 

2m 


nnn- 

11 


nnn- 

250 


nHn- 

10/50 


HHn- 

13m 


46-rM 


IHraamejib Bcacbiaaioinero h HarneTa- 

xejibHoro KjianaHOB 222228 — I 

Delivery and suction valve spindles 


npyaKHHa 444448-2 

Spring 


PosexKa Bcacbmaiomero KJianana 2 2 2 2 2 — — 1 

Suction valve socket 


PosexKa HarHexaTCJibHoro RJianana 222224 — 1 

Delivery valve socket 


rafiKa cneunajibHaa 2—2—2 

Special nut 


raiiKa KorniaHKOBaa 2 — 2 — 2 

Lower cover nut 


Fa&ca KOjraaHKOBafl BepxHHa 
Upper cover nut 


lUaH6a cxonopnaa 
Lock washer 


lUnjiHHX 

Pin 


FafiKa 1M16 
1M16 thread nut 


UIXOK 30 JIOXHHKa 
Piston valve rod 


2 - 2 - 

2 4 2 2 

2 - 2 - 


2 - - - 

2-82 

2 12 - - 

_ 8 - - 

_ I _ _ 


KOJlbUO Ha>KHMHOrO THApaBJIMHeCKOrO 

cajibHHKa „ _ _ „ _ 2 

Hydraulic packing gland ring 


Kojibuo npoMeacyxoHHoe „ „ _ _ _ 2 

Intermediate ring 


Kojibuo ynJioxHfliomee ______ 8 

Sealing ring 


KojibUo onopHoe _____ 2 

Supporting ring 


inXH4)X KOHHHeCKHH _ _ _ _ _ 12 

Taper pin 


Kojibuo pas^HMaiomee _______ 6 

Expanding ring 
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Phc. 31. 06mHH BHA HacocoB nHn-4, nHn-12a, nHn-12M 
Fig, 31. General view of nHn-4, nHn-12a and nHn-12M pumps 



Phc. 32. 06mHH bha nacoca nHn-5 
Fig. 32. General view of nHn-5 pump 



Phc. 33. 06iahh bha nacoca HHn-S 
Fig. 33, General view of nHn-8 pump 
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ropHsoHTajibHbie napoBbie nopniHCBbie npHMO- 
AeiiCTByiomHe nacocbi BbinycKaioTca cJIe^^yIOl^Hx 

MapoK: nHn-4, nHn-i 2 M, nHn-i2a, nHn- 5 , 
nHn-9, nHn-8. 

Hacocbi yKasaHHbix MapoK mapoKO HcnojibayioTCH 
Ha KopaGjiax h BcnoMoraxejibHbix cy^ax. 

OGiuhc BH^bi HacocoB HpeACTaBjieHbi na pHc. 31, 
32, 33. 

HA3HAHEHHE M OCHOBHBIE TEXHMHECKME 
MHHBIE 

Hacocbi nHn-12M, nHn-12a, nHn-5 npe^- 
HaanaHCHbi jtJia nniaHHa napoBbix kotjiob h 
noMHH TonjiHBa k $opcyHKaM. 

Hacocbi nHn-4 h nHn-9 cjiy^ax caHHxap- 
Hbix HCJicH H ajih nepcKaHHBaHHB KOHACHcaxa. Hacoc 
nHn-8 npHMeHBexcB b Kanecxse xpioMHO-no^apHoro 
cpe^lcxBa. 

Hacocbi npHFOAHbi jxjin nepcKaHHBaHHa npecHOM 
H cojicHOH Bo;ibi, a xaK»ce xeMHbix He4)xenpoAyKXOB 
(Maayxa, hc^ixh h Macjia) c xcMnepaxypoH nepcKaHH- 
BaCMOH ^HAKOCXH AO 100° C H BH3KOCXbK) AO 110° E. 

Hacocbi npHroAHbi aji^ paOoxbi Ha neperpexoM 
H HacbiiACHHOM nape. 

Hacocbi nHn.4, nHn-12M, nHn-12a npcA- 

CXaBJIBIOX C060H BHAOH3MeHeHH5I OAHOH oOlACH 
MOACJIH H pa3JlHHaK)XC5I AHaMCXpaMH napOBbIX H 
XHApaBAHHeCKHX AHAHHApOB. 

Hacoc nHn-5 npeAHaanaHeH ajih xpex BapHanxoB 
HcnoAbsoBaHHA, B 3aBHCHMOcxH OX napaMcxpoB 
CBOKcro napa h npoxHBOAaBACHHA. 

TexHHHCCKHe AaHHbie, xapaKxepH3yiomHe nacocbi 
ynoMHHyxbix MapoK, npcAcxaBACHbi b xaOAHAe: 


Horizontal type steam piston direct-acting pumps 
are manufactured in the following models: nHn-4, 
nHn-i2M, nHn-i2a, nHn-5, nHn-9, nHn-8. The 
above-mentioned models are widely used at marine 
and service vessels. 

General view of the pumps are introduced on 
Figs. 31, 32, 33. 

DESIGNATION AND SPECIFICATIONS 

The models nHn-12M, nHn-12a, nHn-5 pumps 
are designed for steam boiler feeding, supply of fuel 
to burners. 

The models nHn-4 and nHn-9 pumps serve for 
sanitary purposes as well as for condensate pumping. 
The model nHn-8 pump is used as a fire and bilge 
pump. 

The pumps are fit for handling both fresh and salt 
water as well as dark oil products (masout, petroleum, 
and oil) at a temperature of liquids up to 100° C and 
viscosity up to 110°E. 

The pumps can operate on both superheated and 
saturated steam. 

The models nHn-4, nHn-12M, nHn-12a pumps 
are modifications of one basic model and differ from 
each other in the steam and hydraulic cylinders dia- 
meter only. 

The model nHn-5 pump is designed for three 
variants of use depending on the live steam and steam 
back pressure characteristics. 

Technical characteristics of the above pump mo- 
dels are given on the following table: 
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OcHOBHbie napaMCTpbi 

Principal data 

EAHHHua 

H3MepeHHa 

Unit 

nHn-4 

HHH- 

12m 

HHH- 

12a 

I 

nHn-5 

ii 

III 

nHn-9 

nHn-8 

ripOHSBOAHTeJTbHOCTb 

Efficiency 

M^lnac 
ci4. mihr 

2.1-6 

0.9-2 

0.9-2 

2.3 -5.8 

2.3-5.8 

3 

11.5-29 

55-138 

Hanop HarHexaHHH 

Delivery head 

M eod.cm. 
m w, c. 

40 

200 

225 

225 

200 

74 

40 

40 

HhCJIO flBOHHbIX XOaOB B MHHyxy 

Number of double strokes 

per min 

45-110 

60-120 

55-110 

40-80 

40-80 

45 

32-70 

25-49 

Bbicoxa BcacbiBaHHH npH nepexa- 
HHBaHHH! 

Suction lift in pumping : 










BOAbi c xeMnepaxypofi ao 30° C 
water at a temperature of 30° C 

M eod.cm. 
m w. c. 

6 

6 

6 

6 

6 

6 

6 

6 

xeMHbix He(J)xenpoAyKxoB : 
dark oil products : 










BB3KOCXbIO AO 110° E 
viscosity up to 110° E 

M eod.cm. 
m w. c. 

4 

4.5 

3.5 

- 

- 

- 

4 

4 

BH3KOCXbK) AO 70° E 
viscosity up to 70° E 

M eod.cm. 
m w. c. 

- 

- 

- 

4 

4.5 

- 

4-4.5 

- 

Ba3KOCXbK) AO 15° E 

(c xeMnepaxypoit ao 75° C) 
viscosity up to 15° E (temp, up 
to 75° C) 

M eod.cm. 

m w. c. 

2.5 

- 

3 

3.5 

3.5 

- 

3.5 

- 

/faBjieHHe napa 3a cxonopnbiM 
KJiananoM 

Steam pressure at check valve 

KzjCM^ 
kgisq. cm 

11 

11 

22 

14 

11 

--5 

11 

11 

npoxHBOAasjieHHe 

Steam back pressure 

KejCM^ 
kgjsq. cm 

2 

2 

2 

2 

0.2 

0.5 

2 

2 

flHaMeXp THApaBJIHHeCKHX UHJIHH- 
APOB 

Hydraulic cylinder bore 

MM 

mm 

70 

42 

50 

70 

70 

70 

130 

250 

flnaMexp napOBbix uhjihhapob 
S team cylinder bore 

MM 

mm 

65 

75 

65 

115 

115 

115 

115 

220 

Bee Hacoca 

Weight of pump 

Ka 

kg 

132 

135 

136 

225 

225 

225 

380 

1500 

rafiapnxbi nacoca: 

Overall dimensions: 










AJiHHa 

length 

MM 

mm 

808 

808 

808 

915 

915 

915 

1295 

1870 

UIHpHHa 

width 

MM 

mm 

380 

380 

380 

450 

450 

450 

500 

1035 

Bbicoxa 

height 

MM 

mm 

368 

368 

368 

465 

465 

465 

485 

940 
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npHBOAiiTCH rpac^HHecKHe paGonne xapaK- 
TepHCTHKH HacocoB (pHC. 34, 35, 36, 37, 38, 39). 




1 2 3 U 5 6 7 B 9 

Pj-P^ ^ 






0 

/ 










\ 

1.0 







0J5 “ 

— 





— 

0.5 







0.25 





p^m 










12 3^56 7 

Hqc 


Phc. 34. Pa6oHHe xapaKxepHCTHKH nacoca nHn-4 
Fig. 34. Operation characteristics of nHn-4 pump 


Below are given pump performance curves 
(Figs. 34, 35, 36, 37, 38, 39). 



Fig. 35. Operation characteristics of nHn-12M pump 



_ Hue. ^ 

Phc. 36. Pa6oHHe xapaKxepHcxHKH nacoca nHn-12a 
Fig. 36. Operation characteristics of nHn-12a pump 



H»c. 


Phc. 37. PaGonne xapaKxepHcxHKH nacoca nHn-5 
Fig. 37. Operation characteristics of nHn-5 pump 


3 * 
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Phc. 38. Pa6oHHe xapaKxepHCTHKH nacoca nHn-9 
Fig. 38. Operation characteristics of nHn-9 pump 


Phc. 39. Pa6oHHe xapaKxepHCTHKH Hacoca nHn-8 
Fig. 39. Operation characteristics of nHn-8 pump 


OBU^EE OnMCAHHE 

Hacoc COCTOHT H3 AByX OCHOBHbIX HaCTCH (GjlOKa 
napOBbIX UHJIHHAPOB H GjIOKa FHApaBJIHHeCKHX ItH- 
JIHHAPOB), H3 KOTOpbIX ncpBaX HBJIHeTCH npHBOAOM, 

a BTopa^ coGctbchho HacocoM. Ka^c^wH uhjimhap 
pacnoJioaccH na oahoh och c cooTBeTCXByiomHM 
rH^ipaBJlHMeCKHM UHJIHH^tpOM. 

IIpH nycKC CBe^ero napa nonepeivieHHO b nojiocTH 
Ai H A2 napoBoro i^HjiHHApa h cooGmcHHe /tpyroH 

nOJIOCTH C BbIXJIOnOM npHBOOTTCa B ^BH^CeHHe 
napoBOH nopmcHb h Ha ;xpyroM KOHixe 

mxoKa ^H^^paBJlHHecKHH nopuiCHb. PH^ipaBJiHHecKHH 
nopuicHb, nepCMcmaacb b uHjiHHApe, coa^xaex b oahoh 
H3 paGoHHX nojiocxcH ^aBJicHHe, b ^^py^oH — pa3- 
peaccHHC. 

BnycK CBe:«ero napa b omy h 3 paGoMHx nojiocxcH 
HHJiHHApa H cooGmenne ApyroH nojiocxH c BbixjionoM 
(npoitecc napopacnpcAeJieHHH) ocymecxBjniexcH nn- 

JIHHAPHHCCKHMH 30JIOXHHKaMH F, pacnOJIOaCCHHblMH 
B 30JI0XHHK0BbIX KOpoGKaX GjIOXa napOBbIX ItHJIHH- 

^tpOB (pHC. 40). 


GENERAL DESCRIPTION 

The pump consists of two main parts (steam 
cylinder block and hydraulic cylinder block) of which 
the former comprises the drive and the latter the 
pump proper. Each steam cylinder is located along 
a common axis with corresponding hydraulic 
cylinder. 

When feeding in turn live steam to chambers A^ 
and A 2 and connecting the opposite chamber with 
the exhaust, the steam piston is set into motion and 
simultaneously the hydraulic piston fixed on the 
other end of the piston rod. Moving inside the cylinder 
the hydraulic piston creates pressure in one of the 
operation chambers and vacuum in the other. 

Steam distribution, i. e. live steam feeding into one 
of the cylinder operation chambers and connecting 
the opposite chamber with the exhaust is effected by 
piston valves B located in the valve chests of the steam 
cylinder block (Fig. 40). 
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Bbixnon 

Exhaust 

floddod napa 
Steam suppCy 



Phc. 40. CxcMa ycxpoKcTsa ropHSOHxajibHtix Hacocos: 

noJiocTb napoBoro PHJiHHApa; A,^ — nojiocxi. napoBoro UHJiHHflpa; 

E ^HJlHHApH4eCKHe 30J10THHKH; pWHar 30J10THHKa; jBg PWHar 

30Ji0THHKa; J1 — BcacMBaiomaH KaMCpa; C — HarHcxaTejibHaH KaMepa 


Fig, 40. Diagram of horizontal pumps design; 

steam cylinder chamber; .<42” steam cylinder chamber; piston valves; 
“piston valve lever; Sg— piston valve lever; ,//— suction chamber; C — de- 
livery chamber 


3ojiothhk KaKAoro itHjiHHApa cBnaan nocpeAcxBOM 
CHcreMbi pbinaroB co lutokom nopuiHH coccAHero 
AHJIHHApa, npHHCM AJ15I OAHOFO H3 30JI0THHK0B 
CBfl3b ocymecTBAHCTCH pbiHaroM a ajih Apyroro — 
pbinaroM Takhm oGpaaoM nopuienb Ka^Aoro 
napoBoro AHJiHHApa ynpaBJi^ex soaothhkom cocca- 
Hero AHAHHApa. 

IloABOA napa k Hacocy (pHc. 41, 42) ocymecxBAA- 
excA Mepe3 napoBnycKHOH naxpy6oK 47, pacnoAO^CH- 
HbiH CBepxy, Ha Gaokc napoBbix ahahhapob 43. Ha 
napOBnycKHoro naxpyGxa nap nepexoAHX b npOAOAb- 
HbiH KanaA M, pacnoAOKeHHbm b BepXHCH nacxH 
6AOKa Me^Ay 30A0XHHK0BbIMH KOpoGRAMH. B 3XOX 
KAHAA Hocxynaex macao ox napoBoii macachkh 2. 
Ha HpOAOAbHoro KanaAa M cbc^hh nap nocxynaex 
B nOAOCXH aOAOXHHKOBbIX KOpoGoK, OXKyAH npH 

CMeutCHHH aoAoxHHKa nap no Kanany nocxynaex 
B noAocxb napoBoro ahahhapa. B paGonyio 
noAOCXb ^2 napoBoro ahahhapa CBe^HH nap nocxy- 
naex no KaHAAy h 3 noAOCXH 30 AOxhhkoboh 
K opoGKH. B noAocxb Oa nap nocxynaex nepea npo- 
AOAbHbie OXBepCXHH M B aOAOXHHKaX. 

OxpaGoxABuiHH nap h 3 paGoHHX noAOCxen ah- 
AHHApa BbixoAHx nonepeMCHHo nepea KanaAbi h 

B cpeAHioK) noAocxb Gaoka P, oxxyAa HanpaB- 
AHexcA B BbiXAonHOH xpyGonpOBOA nepea nax- 
pyGoK r. 

Bo BpeMH paGonero xoaa b oahoh h 3 paGoHHX 
noAOCxen xHApaBAHHecKoro ahahhapa coaAaexca 
paape^ccHHc, bo Bxopoii — AaBAenne (nonepe- 

MCHHO). 

Ka>KAaA paGoHAA noAocxb oxAeAena ox scacbi- 


Through a lever system, the piston valve of each 
cylinder is connected with the piston rod of the neigh- 
bouring cylinder, one of the piston valves being connec- 
ted by lever B^ while the other— by lever B^. Thus the 
piston of each steam cylinder governs the neighbouring 
cylinder piston valve. 

Steam feeding to the pump (Figs. 41 and 42) is 
done through the steam inlet pipe branch located bn 
top of the cylinder block 43. From the steam inlet 
pipe branch 47 steam passes to the longitudinal duct 
M located in the upper part of the block, between the 
valve chests. Oil from steam lubricator 2 also flows 
into this duct. From longitudinal duct M live steam 
enters the valve chest chambers and, on moving 
the valve, steam passes through duct E^ to steam 
cylinder chamber A^. From the valve chest chamber 
O 2 steam passes through duct £'2 to the steam cylinder 
operation chamber A^. Through the valve chest 
longitudinal holes )K steam passes into cham- 
ber O 2 . 

Exhaust steam from the cylinder operation cham- 
bers leaves in turn through the ducts and into 
the block middle chamber P and farther through 
exhaust steam pipe branch E to the exhaust pipeline. 

During the operation stroke a vacuum is created 
in one of the hydraulic cylinder operation chambers 
and pressure— in the other. 
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Phc. 41. Paspes nacocoB nHn-4, nHn-12M, nHn-12a: 

^ — noJiocTb napOBoro UHJiHHApa; A 2 — nojiocTi. napoBoro UHJiHHflpa; F — napoBwnycKHOfi naxpy- 
6 ok; El — KaHaji; — Kanaji; Ki — Kanaji; K 2 — KaHaji; JI — BcacMBawinafl Kamepa; M — Kanaji 
BnycKa napa; Oi — nonocxb CBexcero napa aonoxHHKOBbix KOpo6oK; — nojiocxb ceewero napa 
3onoTHHKOBbix Kopo6oK ; P — noJiocxb oxpa6oxaHHoro napa; C — HarnexaxejibHaH xaiviepa; T — 
BcacbiBaiomHH Knanan; V — HarHexaxejibHbiii KJianan; 1 — cnycKHoft KpaHHK; 2 — napoBaa wacJiCHKa; 
3 — KpbiuiKa MacjicHKH; 4 — Hrojibnaxwii BCHXHJib; J — cajibHHKOBaa Kopo6Ka sonoxHHKa; 6 — mxoK 
30JioxHHKa; 7 — KpbiuiKa cajibHHKOBoft KOP06KH 30JioxHHKa; 8 — KOHxpraiiKa luxoKa; 9 — rojiosKa 
inxoKa 30Ji0THHKa; 10 — xara sojioxhhkob; II — MacjiCHKa KonnaHKOsaa; 12 — pbinaacHaH cxoflKa; 
]3 — 6noK rHflpaBBHHecKHx phjihhapob; 14 — KnanaHnaa Aocxa; 15 — KpbiuiKa KJianaHHofi kopo 6 kh ; 

26 posexKa KJianaua; 17 — mnnHueJib KJianaua; 18 — npywHua KJianaHa; 19 — BcacwBaiomHfl 

naxpy6oK; 20 — ceano KJianaua; 21 — xapejiKa Kuanaua; 22 — uarHexaxeJibUbiH naxpy6oK; 23 — 
KpbiuiKa ruapaBjiHaecKoro uujiHUApa ; 24 — HaacuMHOu bhhx ; 25 — BxynKa rHApaannaecKoro UHJiuHApa; 
26 — cnycKuaa npo6Ka ; 27 — ra^Ka ruApaBAUHCCKoro mxoKa; 28 — KpbiiuKa ruApaBJiuaecKoro nopiuua; 
29 — KOJibuo ruApaBAuaecKoro nopuiua; 30 — npoMeacyxoauoe KOAbuo; 31 — nopuieub ruApaBAU- 
aecKoro UHAHUApa ; 32 — caAbuuKOBaa KopoSKa ruApaBAHaecKoro uuAUHApa ; 33 — KpbiuiKa caAbUHKa ; 
34 — uixoK ruApaBAuaecKoro nopuiua; 35 — KouxprauKa My4)Tbi; 36 — My4)xa; 37 — uixok naposoro 
nopiuua; 38 — caAbunKOBaa Kopo6Ka naposoro uuAHUApa; 39 — uaSuBKa „PauHOHaAb“; 40 — uop- 
uieub napoBoro uuAHUApa; 41 — koabuo naposoro nopuiua; 42 — rauKa naposoro luxoKa; 43 — 
6aok napoBbix uhahhapob; 44 — KpbiuiKa naposoro uuAUHApa; 45 — sxynKa soAoxuuKa; 46 — KpwuiKa 
30AOXBHKOBOH KOpo6KH; 47 — napoBnycKHOH naxpy6oK; 48 — KpuBomnnubiu sanuK; 49 — uinouKa; 
50 — puaar KOpoxKuu; 51 — nponyoHOu KAanau; 52 — pwaar aakhumh; 53 — KpuBouinnubiu BannK; 
56 — npoxoAHoft Kpau 


Fig. 41. Cross section of nHn-4, nHn-12M, nHn-12a pumps: 

/4i-steam cylinder chamber; /42-steam cylinder chamber; /"-exhaust steam pipe branch; duct; 
jEg- duct; ATi- duct; A'a— duct; j7— suction chamber; M-steam inlet duct; Oi— live steam chamber 
in slide valve boxes; Oa-live steam chamber in slide valve boxes; P-exhaust steam chamber; C-deli- 
very chamber; T- suction valve; V- delivery valve; 7— drain cock; 2 — steam lubricator; 5— lubricator 
cap; 4 -needle valve; 5 -slide valve stuffing box; 6 -valve rod; 7 -valve stuffing box cover; S-rod lock 
nut; 9— valve rod head; 70— slide valve rod; 77— cup lubricator; 72 — lever stand; 75— hydraulic cylinder 
block; 74 -valve plate; 7J- valve chamber cap; 75 -valve socket; 77 -valve spindle; 75 -valve spring; 
/p_suction pipe branch; 20-valve seat; 27 -valve disc; 22-delivery pipe branch; 2i-hydraulic cylin- 
der cover; 24— pressing screw; 25— hydraulic cylinder bushing; 25 — drain plug; 27— hydraulic rod nut; 
25— hydraulic piston cover; 29— hydraulic piston ring; 50 — intermediate ring; 57— hydraulic cylinder 
piston; 52— hydraulic cylinder stuffing box; 55— stuffing box cover; 54— hydraulic piston rod; 55— sleeve 
lock nut; 55— sleeve; 57— steam piston rod; 55— steam cylinder stuffing box; 59— “Rational” grade 
packing; 40— steam cylinder piston; 47— steam piston ring; 42— steam piston rod nut; 45 — steam cylin- 
der block; 44— steam cylinder cover; 45— slide valve bushing; 45— slide valve box cover; 47— steam inlet 
pipe branch; 45 — crankshaft ; 49— key; 50— short lever; 57— blow-off valve; 52— long lever; 55— crank- 
shaft; 55— straight way cock 
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napodoeo nopmsi 
nacoca fiHfi-na 
finn-lZa pump steam 
piston cross section 



Phc. 42. Pa3pe3 napoBoii nacTH nacocoB nHn-4, nHn-12M, nHn-12a: 

A — nia6jiOH; F — napOBbinycKHOH narpySoK; E-^ — Kanaji; — Kanan; — npoaojiBHutt Kauaji 
30JI0THHK0B ; — KaHaji ; K 2 — Kanaii ; — noJiocxb cBexcero napa soJioTHHKOBbix Kopo6oK ; — 

nojiocTB cBCMcero napa sojiothhkobwx kopo6ok; P — nonocTb oxpaGoxaHHoro napa; 1 — cnyCKHoii 
KpaHHK; 2 — napoaaji MacjiCHKa; 3 — KpbiuiKa MacjiCHKn; 4 — nrojibHaxbifi; BenxHJib; 6 — mxoK 3 ojiot- 
HHKa; 8 — KOHxpraflKa inxoRa; 9 — ronoBKa mxoKa aonoxHHKa; 43 — 6jiok napOBbix uhjihhbpob; 
45 — BxyjiKa aoJioxHHKa; 54 — HaxcHMHafl KpuniKa; 55 — ipyCxa; 57 — Konbno aoJioxHHKa; 58 — 
najien xojiobkh; 59 — sojiothhk; 60 — rpyHA-6yKca aonoxHHKa luxona 


Fig. 42. Cross section of nHn-4, nHn-12M, nHn-12a pumps steam part: 

^—pattern; r— exhaust steam pipe branch; duct; duct; valve chest longitudinal hole; 

duct; ATj— duct; Oj— live steam chamber in slide valve boxes; Oj—live steam chamber in slide valve 
boxes; P— exhaust steam chamber; i— drain cock; 2— steam lubricator; i— lubricator cap; needle 
valve; 5 — valve rod; 5— rod lock nut; P— valve rod head; steam cylinder block; ^5 slide valve 
bushing; J</— pressing cover; 55— pipe; 57— slide valve ring; 55— head pin; 5P — slide valve; (5P— piston 
rod and valve neck bush 
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Baiomeii KaMepM JI BcacbieaiomHM KJianaHOM 7", ot 
HarHeTaxejibHOH KaMepbi C — HarHeTaxejibHbiM KJia- 
naHOM y. riepeKaHHBaeMaH ^KH^Kocxh nocxynaex b 
6jIOK XHApaBJlHHCCKHX UHJlHHApOB HCpeS OA™ H3 
^tByx BcacbiBaiomHx naxpyGKOB, pacnojio^eHHbix no 
6oKaM 6jioKa. HencnojibxyeMbm naxpy6oK aaKpbi- 
BaexcB 3 arjiymKOH. 

Bo BpeMB xo^a BcacbiBanHB BcacbiBaiomnn KJianan 
T oxKpbix, H acHAKOCxb Hepe3 nero xanojinnex oGbcm, 
ocBo6o^AaeMbiH nopiuneM 31 b paGoneii nojiocxn 
xH^^paBJiHHecKoro nmim^psL, Bo spCMB xo^a narne- 
xanna nopmenb BbixecHBex axox o6i>eM ^hotocxh 
H epe3 HarnexaxejibHbiH KJianan V b HarnexaxejibHyio 
KaMcpy C, oxKy;a[a Hepe3 naxpyGoK HarnexaHHB 22 
xcHAKOCXb nocxynaex b nanopHbin xpyGonpOBOA- 

rHAPABJIHMECKAfl MACTb HACOCOB 

rHApaBJiHHecKaa nacxb cocxonx h 3 Asyx xHApaBJin- 

HeCKHX AHJIHHAPOB H KJianaHHOH KOpoGKH, OXJIHXbIX 

B OAHOM Gjiokc h3 Hyxyna, Baok xHApaBJiHHecKHx 
AHjiHHApoB 13 HMcex OAHH HarHexaxejibHbiH naxpy- 
6ok 22, pacnojio^ceHHbiH co cxopOHbi KpbimeK, n Asa 
BcacbiBaiomnx 19, pacnojioacennbix no Gokbm Gjioxa. 

Ka^Aaa paGonan nojiocxb rHApaBJinnecKoro ah- 
jiHHApa HMeex no OAHOMy BcacbiBaionxeMy h oAHOMy 
HarnexaxejibHOMy KJianany. BcacbiBaiomne n narne- 
xaxeAbHbie Knananbi oAHHaKOBbie, xapejibnaxoro xnna. 
CcAJia KJiananoB 20 Bbinojinenbi h 3 Gponabi n yxpe- 
njicHbi B rnesAax na pesbGe. 

BpoH 30 Bbie xapejiKH KjiananoB 21 npnacHMaioxca 
K ceAJiaM GpoH30BbiMH npyacnnaMH 18. 

BcacbiBaiomne Knananbi pacnono^enbi b Bepxnen 
cxcHKe Gjioxa, Harnexaxejibnbie KJiananbi — b cbeMHon 
KAanannoH aockc 14, 3aKpbixoH csepxy KnanannoM 
KpbiuiKOH 15. fljiB Aocxyna ko bccm BOCbMH KJiananaM 
nacoca Aocxaxonno cnaxb aaKpenjiennbie BOCbMbio 
uinnAbKaMH KAanannyio KpMUiKy n AOCKy. Harnexa- 
xejibHbiH xpyGonpoBOA npn 3xom ne paaGnpaexcB:. 

riopninn xHApaBAHHecKMX ahahhapob cocxobx h 3 
AByx Hacxen — coGcxbchho nopuinen 27 h KpbimeK 
28, 3aKpenjieHHbix na mxoKax KOponnaxhiMn xanKaMH 
H cnaGacenHbix ynnoxHBiomHMH KOAbAaMH 29 h 3 
xeKCxoAHxa. TeKcxojinxoBbie KOAbua paa^cmviaioxcB 
noMemeHHbiMH noA hhmh npyacHHHmnMH GpoH30- 
BbiMH KOAbAaMH. IlopmHH paGoxaiox B AaXyHHbIX 
BxyAKax 25, BCxaBAennbix b ahahhapm h aaKpennen- 
Hbix na^cHMHbiMH BHHxaMH 24. B nacocax, npeAHaa- 
naneHHbix aab nepeKaHHBannH neiJixenpOAyKXOB, Bxyn- 
KH XHApaBAHHeCKHX AHJIHHApOB, nopmHH H ynAOXHH- 
xeAbHbie KOAbAa nopmneH BbinoAmnoxcA nyryHHbiMH. 

BaOKH XHApaBAHHeCKHX H napOBbIX AHAHHAPOB 
HMeiox onopbi, c noMombio Koxopbix nacoc Kpennxca 
K (JiyHAaMeHXy. CaAbHHKH XHApaBAHHeCKHX mXOKOB 
yilAOXHBIOXCA MBXKOH XAOnHaXoGyMa^CHOH HaGnBKOH. 


Each operation chamber is separated from suction 
chamber JI by the suction valve T and from the deli- 
very chamber C by delivery valve V. The pumped 
liquid enters the hydraulic cylinder block through one 
of the two suction pipe branches located at both sides 
of the block. The idle pipe branch is closed by a cover. 

During the suction cycle the suction valve T is 
open and through it liquid flows into the space in the 
hydraulic cylinder operation chamber evacuated by 
the piston 31. During the delivery cycle the piston 
forces this volume of liquid through the delivery 
valve y to the delivery chamber C and farther through 
the delivery pipe branch 22 to the delivery pipeline. 

HYDRAULIC SECTION OF PUMPS 

The hydraulic section of the pumps consists of two 
cast-iron hydraulic cylinders and a valve box cast 
into one block piece. The hydraulic cylinder block 13 
has one delivery pipe branch 22 located on the cylinder 
cover and two suction pipe branches located on both 
sides of the block. 

Each hydraulic cylinder operation chamber has 
one delivery and one suction valve. The suction and 
delivery valves are of a similar disc type. The valve 
seats 20 are made of bronze and are fixed on the seat 
recesses by thread. 

The valve discs 21 are made also of bronze; they 
are flattened against the seats by bronze springs 18. 

The suction valves are located in the upper part of 
the block casing; the delivery valves— in the removable 
valve plate 14 covered on top by the valve box cap 15. 
All the eight valves of the pump are easily accessible 
for inspection. To do that, it is sufficient to take off 
the eight-stud tightened valve cap and the valve plate. 

The hydraulic cylinder pistons consist of two parts : 
the piston proper 27 and the piston covers 28 tightened on 
the piston rods by pinned nuts and fitted with texto- 
lite piston rings 29. The textolite rings are expanded 
by the bronze spring rings placed beneath them. The 
pistons operate in brass bushings 25 prefitted into the 
cylinders and fixed by pressing screws 24. In the pumps 
designed for handling oil products, the hydraulic 
cylinder bushings, pistons and piston rings are made 
of cast iron. 

The hydraulic and steam cylinder blocks have 
supports by means of which the pump is fastened to the 
foundation. The hydraulic piston rod glands are 
stuffed with soft cotton packing. 
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HAPOBAil HACTb HACOCOB 

riapOBaH nacTb coctoht h 3 AByx napoBbix i^hjihh- 

APOB H AByX 30JI0THHK0BbIX KOpoGoK, OTJIHTbIX H3 

Hyryna b ojiuom Gjiokc. 

3aoAHO c napoBoii nacTbio otjiht cpcothk, cjiy- 
^amHH A-fIB COeAHHCHHH napOBMX UHJIHHAPOB C 
rHApaBJIHHeCKMMH. 

Ka^Aaa h 3 paGoHHx nojiocxeH napoBMX ahjihh- 
ApoB CHa6»ceHa npOAyBHbiM KJianaHOM 57, cjiy»camHM 
AJia BbinycKa KOHAeKcara. 

3ojiothhkh — AHjiHHApHHecKHe, CHa6»ceHbi HyryH- 
HbiMH ynJiOTHaiomHMH KOJTbAaMH 57 H paGoxaioT b 
H yryHHbix BxyjiKax 45, aanpeccoBaHHwx b soaoxhh- 
KOBbie Kopo6KH. 

3oAOXHHKOBbie mxoKH HanpaBAaioxca b KopoGKax 
caAbHHKOB rpyHA-6yKcaMH 60, 

CaJlbHHKOBbie KOpoGKH 5 H 55 30JI0XHHK0BbIX 
UITOKOB H IIIXOKOB napOBbIX AHAHHApOB HMCIOX 

acGecxoByK), Ha mcahoh ochobc nporpa(J)HHeHHyio 
HaGHBKy 39 xwna „PaAHOHajib“. 

nopiHHH napoBbix AHJiHHApoB 40 cHaG^eHbi Hy- 
ryHHbiMH ynjioxHaiomHMH KOJibAaMH 41, 

IIIxoKH 37 a 34 napoBOH h XHApaBJiHHecKOH nacxeH 
HacocoB BbinojiHCHbi pa3AeJibHbiMH. 3x0 yMCHbiuaex 
raGapnx pa36opKH Hacoca h no3BOAaex BbinoAHHXb 
napOBbie uixokh h3 oGbiHHOH cxajiH, b xo BpeMa kbk 
xHApaBJiHHecKHe uixokh, no ycnoBHaM hx paGoxbi, 
H 3 roxoBJiHioxca H3 Hep^aBeiomeH cxann. IlapoBbie 
H XHApaBAHHeCKHC UIXOKH coeAHHHioxca Ha pe3b6e 
My4)xaMH 36, Koxopbie b xo BpeMa cnyacax Ana 
npHBCAeHHH b abh^cchhc pbinaroB napopacnpeACJiH- 
xejibHoro MexaHH3Ma. Bjiok h KpbiuiKH napoBbix 
AHJIHHAPOB HOKpblXbl ac6eCXOBOH XepM0H30JiaAHeH 
H o6uiHXbI JIHCXOBOH CXaJIbK). 


CMA3KA HACOCOB 

/^jia CMa3KH napoBbix ahjihhapob h 30jioxhhkob 
MacJio noAaexca b cxpyio CBe^cero napa h3 mbcachkh 
2, ycxanoBACHHOH na sojioxhhkoboh Kopo6Ke. 

JXeVLCTBKQ MaCJieHKH OCHOBaHO Ha XOM, HXO nocxy- 
naioiAHH B Hee nap KOHACHcnpyexca h Bbixecnaex 
MacAO, Koxopoe cxexaex no xpy6e b napoBnycKHOH 
Kanaji h AaJiee BMecxe c napoM nonaAaex b 30aoxhk- 
KOBbie KOpoGKH H B napoBbie ahahhapbi. Kohach- 
caiiHOHHaa MacneHKa 3anoAHaexca mbcaom „ahahh- 
ApoBoe 6“ npH paGoxe na neperpexoM nape h bhcko3h- 
HOM — npH pa6oxe na nacbimcHHOM nape. 


STEAM SECTION OF PUMPS 

The steam section of the pump consists of two 
steam cylinders and two valve chests cast integral 
into one block. 

Cast into one integral part with the steam section 
is a middle piece serving as the means of connection 
for the steam and hydraulic cylinders. 

Each of the steam cylinder operation chambers 
is equipped with a blow-off valve 57 for releasing 
condensate. 

The valves are of the piston type, provided with 
cast-iron sealing rings 57 and cast-iron bushings 45 
pressed into the valve boxes. 

The piston valve rods are guided inside the piston 
valve boxes by neck bushes. 

Stuffing boxes 5 and 38 of the piston valve rods 
and steam cylinder rods have “Rational” grade 
graphite impregnated asbestos packing 39 made on 
copper base. 

Steam cylinder pistons 40 are fitted with cast- 
iron piston rings 41. 

Piston rods 57 and 34 of the hydraulic and steam 
sections of pumps are made as separate units. This 
allows to reduce the overall dismantling size of a pump 
and to make the steam rods of ordinary steel, whereas 
the hydraulic rods, owing to their working conditions, 
are made of stainless steel. Steam and hydraulic rods 
are connected by threaded sleeves 36 which serve 
at the same time as devices for setting into motion 
the steam distribution gear levers. The steam cylinder 
block and its cover are lined with asbestos thermal 
insulation and are sheathed with sheet steel. 


LUBRICATION OF PUMPS 

For valve and steam piston lubrication, oil is 
delivered from the lubricator 2 mounted on the valve 
box into the live steam jet. 

The lubricator operates on the principle of steam 
which after getting into the lubricator, condensates 
there and forces out the oil which trickles down a 
pipe to the steam inlet duct, penetrating together 
with the steam into the valve chests and steam cy- 
linders. The condensator lubricator is filled with 
“Cylinder oil-6” grade oil— when operating is done 
with superheated steam, and with “Viscosine”— when 
operating on saturated steam. 
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CMa3Ka nOpUIHCBblX UITOKOB H IUTOKOB 30JI0THH- 
KOB npOH3BOAHTCH BpyHHyK). KpHBOIUHnHbie BaJIHKH 
CMa3biBaioTca ot KOJinaHKOBbix MacjieHOK 77, ycxa- 
HOBJICHHblX Ha pblHa^CHOH CTOMKC 12 (pHC. 41). KOJI- 
naHKOBbie MacjiCHKH sanoJiHBioTCH xaBOxoM. 

KOHTPOJIbHO-H3MEPHTEJIbHbIE nPMBOPbl 

C HacocoM nocxaBJiBioxcH ABa ManoMCxpa. 


Steam piston rod and valve rod lubrication is 
done manually. Crankshafts are lubricated (greased) 
by cup lubricators 77 mounted on a lever stand 72 
(Fig. 41). The cup is filled with grease. 


CONTROL AND MEASURING INSTRUMENTS 

Two pressure gauges are delivered with each pump. 


UlKajia MaHOMCTpoB b KejcM^ 
Scale of pressure gauge, kg sq. cm 

Mapxa Hacoca 


Pump model 

CBe^cero napa 

live steam 

HanopHoro xpyOonpoBOAa 
delivery pipeline 

nHn-4 

0-25 

0-10 

nHn-i2M 

0-25 

0-40 

nHn-12a 

0-40 

0-40 

/ 1 

0-25 

0-40 

nHn-5 1 II 

0-25 

0-40 

I III 

0-10 

0-16 

nHn-9 

0-25 

0-10 

nHn-8 

0-30 

0-10 


Oahh H3 MaHOMexpOB npeAHasHaneH ycxa- 

HOBKH 3a cxonopHbiM KJianaHOM Ha BnycKHOM napo- 
npOBOAe AJiB KOHxpojiB ^aBJieHHB napa nepe^ HacocoM. 

BxopoH ManoMexp ycxaHaBJiHBaexca na nanopnoM 
xpyGonpoBOAC h yKa3biBaex AaBJicnne, coa/^asaeMoe 
HacocoM. 

HanGojice oxBexcxBCHHbie ACxaJiH nacocoB h3- 

rOXOBJIBIOXCB H3 CJICAyidltHX MaxepHajiOB! 

GjIOK THApaBJIHHeCKHX H napOBbIX IXHJIHH^ipOB H 
nopuieHb napoBoro itHjiHHApa — h 3 ceporo nyryna; 

BxyjiKa H HopmeHb rHApaBjiHHecKoro ifHjiHHApa — 
h 3 jiaxyHH; 

mxoK xHApaBjiMHecKoro nopuiHB — h 3 nepBcaBeio- 
mefi cxajiH; 

KOJ^b^o napoBoro nopniHB — h 3 ceporo nyryna; 

KJianaH h ce^iJio KJianana — h 3 6poH3bi; 

mxoK napOBoro nopuiHB -- h 3 yrjiepoAHCxoH 

cxajiH. 


One of the pressure gauges is intended for installing 
on the steam supply pipeline behind the stop valve 
for the purpose of controlling steam pressure in front 
of the pump. 

The other pressure gauge is installed on the delivery 
pipeline to indicate the pressure developed by the 
pump. 

The most important parts of the pump are made of 
the following material: 

hydraulic and steam cylinder blocks and steam 
cylinder piston are of gray cast iron; 

hydraulic cylinder piston and cylinder bushing are 
of brass; 

hydraulic piston rod is of stainless steel; 

steam piston ring is of gray cast iron; 

valve and valve seat are of bronze; 

steam piston rod is of carbon steel. 
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rABAPHTHBIE PA3MEPBI 


OVERALL DIMENSIONS 


FaGapHTM Hacocos h npHcoeAHHHxejibHbie pas- 


Overall dimensions and connecting sizes of the 


MepH npHBeACHbi na pnc. 43, 44, 45, 46. 


pumps are given on Figs. 43, 44, 45, 46. 




PacnmMenue ofndepcmuu onopnm 
mn d/ip KpennenuQ nacoca h (Pijh- 
daMenmnou pane ^ , 
o) holes in the supports Jon 
fastening the pump to the founaa - 
lion 



P65 


Phc. 43. ra6apHTHbie pasMepbi nacocoB nHn-4 , ITHII-IZm, 
nHn-12a 


Fig. 43. Overall dimensions of nHn-4, nHn-12M, nHn-12a 
pumps 


JNsJNs 

Ha 

Hepxexce 

Nos. 

on 

drawing 

HaHMenoBaHHe naxpySKOB 

Branch pipe 

yCJIOBHblH 

npoxon 

conditional 

pass 

HapyacHwii 
AHaMexp 
4 ).naHna 
flange outer 
diameter 

PasMepbi, MM 
Dimensions, mm 

AHaMexp 

OKpy*H. 

pacnojioxc. 

60 JIXOB 
bolts circle 
diameter 

KOJIHH. 

number 

6 oJixbi 

bolts 

flHaMexp 

(pe3b6a) 

1 thread diameter 

1 

naTpy 6 oK CBeacero napa nHn-4 
nHn-4 pump live steam branch pipe 

20 

95 

65 

4 

M12 

> 

naxpy 6 oK CBe»;ero napa nHn-12M 
nHn- 12 M pump live steam branch pipe 

20 

95 

65 

4 

M12 

1 

naxpyCoK cBCMcero napa nHn-I 2 a 
nHn-12a pump live steam branch pipe 

20 

105 

73 

6 

M12 

2 

naxpySoK oxpaSoxaBuiero napa 

Exhaust steam branch pipe 

25 

105 

73 

4 

M14 

3 

naxpyGoK BcacbiBaHHH 

Suction branch pipe 

40 

125 

93 

6 

M14 

4 

naxpyeoK HaxHexaHHB 

Delivery branch pipe 

32 

115 

83 

6 

M14 

5 

BenxHJiH nponyBHbie xpyC. 

Blow-off valves for 1 / 4 " pipes 


llIxynepHoe coennHCHHe ajih xpyOoK 0 
Pipe union for 6/4 dia. pipes 
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Phc. 44. ra6apMTHwe pasMepw nacoca nHIl-S Fig, 44. Overall dimensions of IlHn-S pump 
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Pa3Mepbi, MM 




Dimensions, 

mm 

N 9 K 9 

Ha 

Hepxexce 

HaHMeHoeaHHe naTpy6KOB 

dJ 

a 

d 

Ooarbi 

bolts 

Nos. 

Branch pipes 



0 R H s 
B 2 r. S 


drawing 


ill 

S 

* ic ^ 

s 

a 

a 

if Ifli 

S I §s*-| 

1 

naTpy6oK CBCxcero napa 

Live steam branch pipe 

20 

95 

65 

4 M12 

2 

naTpy6oK OTpa6oTaBiiiero napa 
Exhaust steam branch pipe 

25 

105 

73 

4 m:4 

3 

IlaTpyGoK BcacbiBaHHfl 

Suction branch pipe 

50 

135 

103 

6 M14 

4 

narpyeoK HarHeraHHH 

Delivery branch pipe 

40 

125 

93 

6 M14 

5 

BeHXHjiH nponyBHbie rpy 6 . 

UlryuepHoe coenHuenHe ana rpyOoK 0 4 


Blow-off valves for pipes 

Pipe union for s /4 dia. pipes 
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Phc. 45. ra6apHTHbie pasMepu uacoca nHn-9 Fig. 45. Overall dimensions of nHn-9 pump 





PaSMCpW, MM 
Dimensions, mm 



XeWo 

Ha 

HepxeMcc 

Nos. 

on 

drawing 

HaHMenoBaHHe naxpyGKOB 

Branch pipes 

yCJlOBHBIH 

npoxoa 

conditional 

pass 

HapyxcHbiH 

AHaMCTp 

4)JiaHua 

flange 

outer 

diameter 

jiHaMerp 
no OKp. 
pacnoji- 

60JITOB 

bolts 

circle 

diameter 

Gonxbi 

bolts 

flHaMexp 
KOJiHH. (pe3b6a) 

number thread 

diameter 

1 

ITaTpyGoK cBc^cero napa 

Live steam branch pipe 

25 

105 

73 

4 

M14 

2 

naipyboK OTpaSoxaBinero napa 
Exhaust steam branch pipe 

32 

115 

83 

6 

M14 

3 

narpyboK BcacbiBanHH 

Suction branch pipe 

100 

190 

158 

8 

M14 

4 

riaTpyboK HarHexaHMfl 

Delivery branch pipe 

80 

170 

138 

8 

M14 

5 

Kpanbi npo^yBHbie xpy6. 

UIxyuepHoe coeAHHeHHe ajih xpyboK 0^/4 



Blow-off valves for pipes 

Pipe union for V4 dia. pipes 
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raSaputn d/19 dbiefia 
napoSozo nopm 9 
Steam piston extraction 
Pi men sic" 



Phc. 46. ra6apHTHbie paaMepM nacoca riHO-S 


Fig. 46. Overall dimensions of riHIl-S pump 






PasMepw, MM 
Dimensions, mm 



No^b 

Ha 

HepTCMce 

Nos. 

on 

drawing 

HaHMeKoeaHHe naTpy6KOB 

Branch pipes 

yCJlOBHblH 

npoxon; 

conditional 

pass 

HapyMCHbiii 

flHaMCTp 

4>JiaHua 

flange 

outer 

diameter 

AHaMCTp no 
UCHTpy 
6onTOB 

bolts 

circle 

diameter 

SOJlTbl 

bolts 

AHaMerp 
KOJiHH. (pe3b6a) 

number thread 

diameter 

1 

riaxpydoK cBejKero napa 

Live steam branch pipe 

50 

135 

103 

6 

M14 

2 

naxpySoK oxpa6oxaBmero napa 
Exhaust steam branch pipe 

60 

145 

113 

6 

M14 

3 

naxpyGoK BcacbiBaHim 

Suction branch pipe 

200 

295 

264 

12 

Mi4 

4 

naxpy6oK HarnexaHKH 

Delivery branch pipe 

150 

240 

208 

12 

M14 

« 

BenxHJiH npo;^yBHi>ie xpy6. 

nixyuepHoe coeAHHeHne Ana xpyOoK 

0 «/4 


Blow-off valves for V 4 " pipes 

Pipe union for ^ 

U dia. pipes 
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OBTjEM nOCTABKH 

BMecTe c nacocaMH nocTaBJiaioTca npaGopti, 
apMaxypa, ocHOBHbie npy^HHbi, cneiXHajibHbiH hh- 
CTpyMCHT, npHcnocoGjicHM h 3anacHbie nacTH: 


DELIVERY SET 

The pumps are delivered complete with instru- 
ments, valves, main springs, special tools, devices and 
spare parts as listed below: 


KOJTHHeCTBO 

HaHMCHOBaHHe Quantity 

Denomination 

nHn-4 nHn-i2M nHn-i2a nHn-5 nHn-9 nHn-s 


ManoMexp 
Pressure gauge 

MacjicHKa napoBaa 
Steam lubricator 


MacjieHKa KOJinanKOBaH 
Cup lubricator 

Kjianan npoayBHon 
Blow-off valve 


Kjianan npoxoanofi 
Straight way valve 

npy»HHa BcacbiBaiomero Knanana 
Suction valve spring 

ripyacHHa HarHexaxenbHoro Kiianana 
Delivery valve spring 


npH6opi>i, apMaxypa, npyacHHu 
Instruments, valves, springs 

2 2 2 

1 1 1 

1 1 1 

4 4 4 

1 1 1 

4 4 4 

4 4 4 


2 2 2 

1 1 2 

2 2 4 

4 4 5 

1 1 1 

4 4 3 

4 4 3 


CneunaJibHbiH HHCXpyMenx h npncnocoSjieHHsi 
Special tools and devices 


Kjiioh flJTB mxoKOBbix raeK h HancHMHbix 
60JIXOB BxyjioK xH^^paBJiHHecKoro uh- 
JIHH;^pa 

Wrench for piston rod nuts and hydraulic 
cylinder bushing press screws 

npHcnocobjieHHe ana chhxhh nopiuHeii 

Piston removing device 

niadjioH ana ycxanoBKH napopacnpeae- 
jieHHa 

Pattern for steam distribution setting 

Kaioa ana innHHaeneH KaananoB h bm- 
BepxbiBaHHa ceaea KaananoB 

Wrench for valve spindles and for remov- 
ing valve seats 


1111 

1111 

1111 

1111 


Kaioa ana aaxaacKH canbHHKOBbix ko- 
po6oK 

Wrench for tightening stuffing boxes 

KnioH ana canbHHKOB mxoKOB (k naKna- 
HbiM raHKaM) 

Wrench for piston rod stuffing boxes (for 
union nuts) 
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HaHMCHOBaHHe 

Denomination 

nHn-4 

nHn-iiM 

KoJIHMeCXBO 

Quantity 

nHn-i2a nHn-5 

nHn-9 

HHH-S 

PyHKa KJiiOHeH 

Wrench handles 

2 

2 

2 


1 

1 

1 

Kjiiom TopuoBfaift AJia KpenjieHMH napo- 
npoBOAa 

Socket wrench for fastening steam supply 
pipeline 

- 

- 

- 


- 

- 

1 

npHcnocoSjieHHe fljia BbinpeccoBKH ce- 
jlQji KJianaHOB 

Pressing off valve seats device 


. 








1 

IIItok napoBoro nopiuHH 

Steam piston rod 

1 

3anacHbie nacTH 
Spare parts 

1 

1 


1 

1 

1 

raftKa niTOKa napOBoro nopuiHfl 

Steam piston rod nut 

1 

1 

1 


1 

1 

1 

IIItok ruj^paBJiH^ecKoro nopuina 

Hydraulic piston rod 

1 

1 

1 


1 

1 

1 

FaiiKa mxoKa ru^ipaBJiHHecKoro nopuina 
Hydraulic piston rod nut 

1 

1 

1 


1 

1 

1 

Kojibuo napoBoro nopmuH 

Steam piston ring 

4 

4 

6 


4 

4 

4 

Kojibuo rHZ[paBJiHHecKoro nopuiHfl 
Hydraulic piston ring 

4 

4 

4 


6 

4 

4 

Kojibuo soJioTHUKa 

Valve piston ring 

8 

8 

8 


8 

8 

8 

CeuJio BcacMBaioiuero Kiianana 

Suction valve seat 

2 

2 

2 


2 

2 

3 

CeuJio HarHexaTCJibHoro Kiianaua 

Delivery valve seat 

2 

2 

2 


2 

2 

3 

Kuanau BcacMBaiomuH 

Suction valve 

2 

2 

2 


2 

2 

3 

Kjianau uarHexaxeJibHbm 

Delivery valve 

2 

2 

2 


2 

2 

3 

IIInHHAeJib BcacbiBaioiuux KJianauoB 
Suction valve spindle 

2 

2 

2 


2 

2 


innHHuejib HaruexaxejibHbix KJianauoB 
Delivery valve spindle 

2 

2 

2 


2 

2 

- 

npyacHua 

Spring 

4 

4 

4 


4 

4 

6 

PoaexKa BcacbiBaioiuero KJianaua 

Suction valve socket 

2 

2 

2 


2 

2 

3 

PoaexKa HarHexaxejibnoro KJianaua 
Delivery valve socket 

2 

2 

2 


2 

2 

3 

IIInJlHHX 

Pin 

4 

4 

4 


4 

4 

- 
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BBE4EHME 

B KaTajior BKjiioHeHBi CJle;^ylOl^Me nopinneBbie 
ajICKTponpHBOAHBie HaCOCbl B MOpCKOM HCnOJIHCHHH, 
npHMeHaeMbie ajih nepeKaHKH MopcKofi h npecHoii 
boam h He4)TenpoAyKTOB na MopcKHx w peHHbix 
cyAax : 

TpioMHo-nopuiHeBtie ocyiuwTejibHbie ajicKipo- 
Hacocbi, BepTHKajibHbie, Tuna Tfl, Tpex MapoK— 
Tri- 1 0/ 1 50, TIT- 1 8, T 0-20/250 — npOH3BOAHTejib- 
HocTbio Ha BOAe cooTBCTCTBCHHo 10, 18 H 20 

3jieKTponpHBOAHbie nopuiHCBbie Hacocbi, BepTH- 
KajibHbie, Twna 300-4, AByx MapoK— 3HO-4 ii 
300-4/ l—npOH3BOAHTejIbHOCTbK) Ha BOAe (He(J)TH) 
cooTBercTBCHHo 28 (25) h 25 (24) 

3jieKTponpHBOAHbie nopuiHCBbie nacocbi, BepxM- 
KajibHbie, THna 300-7, Hexbipex MapoK— 300-7, 
300-7/1, 300-7/2, 300-7/3— npoH3BOAHxejib- 

HOCxbK) Ha BOAe — 85, Ha He4>xH — 75, na 6eH3HHe — 
60 M^jwac, 

Oacocbi pa3AHHHbix MapoK oxAHHaioxca Apyx ox 
Apyra xhhom 3JieKxpoABHraxeAa (hocxohhhofo hah 
nepcMCHHoro xoxa), nanopoM ii KOHCxpyxxHBHbiM 
HCnOAHCHHeM. 

Oacxo 5 iinHH xaxaAor oKa>Kex noMomb 3aKa3HHKy 
B BbiOope xHna h MapKH Hacoca c ynexoM npHacAen- 
Hbix B KaxaAore xcxhhhcckhx xapaKxepncxHK. 


INTRODUCTION 

This Catalogue includes electrically driven marine 
type piston pumps used for handling of seawater, 
sweet water, or petroleum products in sea-going and 
river ships. 

The following pump types are included: 

Vertical, bilge type motor-driven piston pumps 
of the TO series: models TO-10/150 (capacity 
10 cu.mlhr), TO- 18 (18 cu.m j hr), and TO-20/250 
(20 cu.mjhr). 

AH above capacities are given for water service. 

Vertical, motor-driven piston pumps of the 3HO-4 
type, built in two modifications: 3HO-4 (capacity 
28 cu.m of water, or 25 cu.m of oil per hour) and 
3HO-4/1 (25 cu.m of water or 24 cu.m of oil per hour). 

Vertical, motor-driven piston pumps of the 3HO-7 
series are available in four modifications, under 
the following model designations: 3Hn-7, 3Hn-7/l, 
3Hn-7/2, and 3Hn-7/3. The hourly capacity of the 
above pumps is 85 cu.m of water, 75 cu.m of oil, 
or 60 cu.m of gasoline. 

The pump modifications differ from each other 
in the motor type (D.C. or A. C.), discharge head, 
and in various details of design. 

The purpose of this Catalogue is to aid the Buyer 
in selecting the necessary pump type and model in 
accordance with the specifications given herein. 
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TPIOMHO-nOPUIHEBblE OCVlUMTEJIbElUE 
dJIEKTPOnPMBOJJHblE HACOCbl mum TH 

BILGE TYPE ELECTRICALLY DRIVEN 
PISTON PUMPS, type 7/7 



Phc. 1. TpioMHO-nopmHeBOH ocymHxejibHbiH ajieKTponpHBOflHoK Hacoc xnna Til 
Fig. 1. Bilge type electrically driven piston pump, type Til 
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TpiOMHO-ocymHxejibHbie nacocbi xnna TH Hsro- 
TOBJI5IIOTC5I xpex MapOKI 

Til- 10/ 150, npoH3BOAHxejibHocxb — 10 M^juac, 
Hanop “ 150 ^ eod.cm. 

Til- 18, npoH3BOAHxejibHocxb — 18 M^jnac, 
Hanop — 100 M eod.cm. 

Tn-20/250, npOH3BOAHxejibHOCXb — 20 M^jnac, 
Hanop — 250 m eodxm. 

HacocbiMapoK Tn-10/150 n Tn-20/250 npeAHa3- 
HancHbi nepexaHKH MopcKoii h npecHoii BOAbi, 
HMeiomen xeMnepaxypy ao 30° C. Hacocbi Moryx 
6bixb Hcnojib30BaHbi xaxace ajih nepcKaHKH ^chakofo 
xonAHBa (coAapa). 

Hacoc MapKH Tn-18 npeAHaBHaneH ajih yAajieHHa 
rpB3HOH BOAbi, coAep^ameii Macjio, He(|)Xb h Apyrne 
npHMecH, H AJia noAann boam b noacapHbin xpy6o- 
npoBOA. KpOMC xoro, oh Mo^ex 6bixb HcnojibaoBan 
AJia ocymeHHB GaAAacxHbix uncxepH n npoH3BOACXBa 
Bcex onepaAHH, CBB3aHHbix c rjiaBHon ocymHxejibHoii 
MaxHCxpaJibK). 


The type TH bilge pumps are built in the following 
models : 

Tn-10/150, capacity— 10 cu.mihr, head— 150 m 

wx, 

Tn-18, capacity— 18 cu.mjhr, head— 100 m wx. 

Tn-20/250, capacity— 20 cu.mihr, head— 250 m 

wx. 

The Tn-10/150 and Tn-20/250 pumps are designed 
for handling of brine or soft water, the temperature 
of which does not exceed 30° C. They can, however, 
be used for pumping liquid fuel (gas oil) as well. 

The model Tn-18 pump is designed for removal 
of polluted water containing oil, petroleum crude, 
or other admixtures, and for delivery of water into 
the fire water line. It may also be applied for emptying 
of ballast tanks, or for any other work connected 
with the main emptying line operation. 
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Hacocbi Tn-20/250, Tn-10/150 h TH-IS npe^- 
cxaBjiHioT C 060 H nopinHCBbie BepxHKajibHbie AByxi^n- 
JIHHflpOBbie HaCOCbl ABOHHOrO ACHCTBHH C npHBOAOM 
OT ajieKxpoABHraTejia nocpe;i:cxBOM HepBBMHOH nepe- 
AaHH. 

Hacocbi cocxoBx h 3 xpex ocHOBHbix Hacxeii : 
xHApaBjiHHecKoro GjioKa, MepBBHHoro peAyxxopa c 
MexaHH3MOM ABH^eHH5i H ajieKxpoABHxaxejiH. 

B XHApaBJlHHeCKOM 6jIOKe 5, BBJIBlOmeMCH OCHOB- 
HbiM ysjiOM Hacoca, pacnojioaceHW jxbsl paSoHHx 
UHJiHH^pa c nopniHBMH H oxjiHxaa aaoAHo c KOpnycoM 
6jioKa KJianaHHan KOpo6Ka co BcacbiBaiomHMH h 
H arnexaxejibHbiMH KjiananaMH h naxpyGxaMH. 

rHApaBJiHHecKHH 6 jiok ^BjiHexcfl xaK^e ocHOBa- 
HHeM, Ha KoxopoM CMOHXHpoBaHbi HepBHHHbiH pe;^yK- 
xop 2 H MexaHH3M nepcAaMH abh^cchh)! nopuiH^M 
Hacoca. Kopnyc pcAyxxopa aaKpbix KpbiuiKOH, na 


The model Tn-20/250, Tn-10/150 and Tn-18 
pumps are vertical duplex double-acting piston pumps. 
All of the above are driven by electric motors with 
a worm gear. 

Each of the pumps comprises a liquid end, a 
worm drive and crank gear unit, and an electric motor. 

The liquid end 5, being the main element of the 
pump, has two cylinders with pistons inside and an 
integrally cast valve chest with suction and discharge 
valves and nozzles. 


The liquid end serves also as a base on which 
the worm drive 2 and crank mechanism are mounted. 
The worm drive casing is closed by a cover. The 



Phc. 3. TpioMHO-nopiiiHeBOH ocyuiHxejibHbm sjieKxpoHacoc Tn-20/250 
Fig. 3. Model Tn-20/250 electrically driven bilge pump 
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<|)jiaHi^e KOTopoH ycTanoBJicH ajieKxpoABHraxejib. 
Baji 3JieKxpoABHraxeji5i h nepBHHHbiH Baji pe;^yKXOpa 
COeAHHeHH MtyKJXy Co6oH 3JiaCXHHHOH My(J)XOH. 

Kopnyca rH;^paBJIHHecKoro GjiOKa nacocoB 
Tn-20/250 H Tn-10/150 oxjiHBaioxca h 3 KpeMHHcxoH 
jiaxyHH, a nacoca Til- 18 — H3 6pOH3bi. C flByx 
cxopoH 6jiok HMeex no jxbsl BcacbiBaion^Hx n 

HarnexaxejibHbix naxpy6KOB a™ npHcoeAHHenna xpy- 
GonpOBOAOB. 3X0 n03B0ABex, HCXOA^ H3 MeCXHbIX 
ycAOBHH, noABOAHTb BcacbiBaioiAHe n nanopnbie 
xpyGbi c XOH HAH ApyroH cxopoHbi KAanaHHOH Kopo6- 
KH GnoKa. 

B AHAHHApti GnoKa aanpeccoBanbi CMenHbie Bxyn- 
KH AHAHHApa 7 H3 OAOBHHHCXOH GpOH3bI. CHH3y 
UHAHHApbl 3aKpbIXbI HH»CHHMH KpbiniKaMH 10 AHAHH- 
Apa, a CBepxy ~ BepxHHMH KpbmiKaMH ahahhapb 4 
c aanpeccoBaHHbiMH b hhx BxyAKaMH (xpyHA6yKcaMH) 
6 , KOXOpbie HBAHIOXCH HanpaBAAIOIAHMH AAH npo- 
XOABIAHX Hepe3 hhx UIXOKOB. CaAbHHKH Bcex HaCOCOB 
aaxAXHBaioxcH cBepxy na^HMHbiM cxaKaHOM 3 c 
noMOiABK) mnHAex. 

Ha HH^HCM KOHyCHOM KOHAC lUXOKa KpenHXCH 
GpoH30BbiH nopmeHb 8 . HopmeRb HMeex ABa pa3- 
^HMHblX Gp0H30BbIX H ABa ynAOXH5HOUI.HX OGOHH- 
xoBbix nopniHCBbix KOAbAa 9 . 

l^HAHHApbl GAOKa COeAHHeHbl KaHaAaMH C KAa- 
naHHOH KopoGKOH 11 , B KOxopoH noMen^eHbi Bcacbi- 
BaioiAHe 72 H HarnexaxeAbHbie 13 KAananbi, Hsroxo- 
BAeHHbie H3 aAIOMHHHeBOH GpOH3bI. CeAAB KAanaHOB 
— H3 OAOBAHHCXOH GpOH3bI. 

Bee MapKH HacocoB cnaGaccHbi npeAoxpaHHxeAb- 
HbiMH (nepenycKHbiMH) KAananaMH 14 , npeAHaa- 
HaMCHHbiMH AAA npeAynpeACACHHA noAOMKH nacoca b 
cAynae noBbmiCHHA AaBACHHA b nanopHOH hoaocxh 
B bime HopMaAbHoro. 


motor is bolted to the cover flange. A flexible coupling 
connects the motor and work shafts. 

The liquid cylinders of the model Tn-20/250 and 
Tn-10/150 pumps are cast of silicon brass, while 
the cylinder of the TH-IS pump is made of bronze. 
The liquid cylinder casting has two suction and two 
discharge flanges symmetrically arranged. This feature 
permits to connect the suction and discharge lines 
at either side of the valve chest, to suit local con- 
ditions. 

Replaceable cylinder liners 7 of copper-tin bronze 
are pressed into the liquid end cylinders. Bottom 
heads 10 close the cylinders at the lower end. The 
top heads 4 have bushings 6 pressed in, which guide 
the piston rods sliding in them. The packing in the 
stuffing boxes of all pumps is tightened from above 
by glands 3 with the help of studs. 


A piston of bronze 8 is fitted on the tapered 
bottom end of the piston rod. The piston has two 
spring rings of bronze and two sealing rings 9 of 
hard rubber. 

Ports communicate the liquid cylinders with the 
valve chest 11 accommodating suction 12 and discharge 
13 valves, respectively, of aluminium bronze. The 
valve seats are made of copper-tin bronze. 

All pump models are equipped with by-pass relief 
valves 14 preventing breakage of pump parts in case 
of pressure rise in the discharge side above the normal 
limit. 



Phc. 5. YaeJi KJianaHOB nacocoB Tn-20/250 h Tn-10/150 
Fig. 5. Valve assembly, model Tn-20/250 and Tn-10/150 pumps 
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Phc. 6. IlpeAOxpaHHTejibHbifi KJianan nacocoB 
Fig. 6. Relief valve 


MepBHHHblH peAyKTOp C KpHBOIUHnHblM MexaHH3- 
MOM ABHaceHHH npeAHaananeH nepe^anH abh- 

OT ajieKTpoABHraxejia k nopuiHHM Hacoca h 
npeo6pa30BaHHH BpamaxeAbHoro abh^kchuh b bo 3- 
BpaxHo-nocxynaxeAbHoe. Ohh pacnoAoaceHbi b o6meM 
Kopnyce peAyKXOpa, oxahxoxo H3 kpcmhhcxoh AaxyHH. 

PCAyKXOp COCXOHX H3 KOpnyCa 18 H KpblUIKH 
pcAyKxopa 27, HepBHHHoro Ba^a c nepBHHHbiM koac- 

COM 2 H 3AaCXHHHOH My4)XbI 7, COCAHHCHHOH C BaAOM 
SAeKxpoABHraxeAB. 

Ha luaxyHHbix meiiKax KOAennaxoro Bajia 19 
pacnoAO^eHbi Asa maxyna nacoca 75. BepxHHe 
roAOBKH maxyHOB — pa3beMHbie, c BKAaAwiuaMH, 
aajiHXbiMH 6a66HxoM, cocAHHCHbi uiaxyHHbiMH 6 oa- 
xaMH; B HH»cHHx xoAOBKax sanpeccoBaHbi 6poH30Bbie 
BXyAKH. 

IIIaxyHbi coeAHHCHbi c KpeHu.Kon4)OM (noAxynoM) 
npH noMOiAH naAbua maxyna, Koxopbm npcAO- 
xpancH ox oceBoro nepeMemcHHA bhhxom hah 3aM- 
KOBOH npy^HHOH. 

CxaAbHOH KpcHAKon^) 16 xoAHx B HanpaBAAiomeH 
6poH30BOH BxyAKe 77, 3anpeccoBaHHOH b hh^hch 
H acxH Kopnyca peAyxxopa. BxyAxa KpeHAKon4)a h 
HH^HAA Hacxb Kopnyca peAyKxopa hmciox OKna, 
3aKpbixbie KpbiuiKaMH h cAy^camne aaa bbicmkh 
naAbRa maxyna. 

K KpeHAKon(J)y npHcoeAHHCH c noMomtio raiiKH 
H npyacHHHOH maiiGbi hah mnoHKH mxoK nopmnA H3 
HepacaBeiomeH cxaAH. 

CncxcMa cmabkh b nacocax Tn-20/250 h TH- 10/ 1 50 
— AHpKyAAAHOHHaA, HOA AaBACHHCM OX mccxepeH- 
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The worm drive and crank gear unit transmit 
the motor rotation to the pump pistons and transform 
the rotation into a reciprocating motion. Both worm 
gear and crank mechanism are located in a common 
gear case cast of silicon brass. 

The worm gear unit comprises a case 18 with 
cover 27, a worm shaft and a worm gear 2, and 
a flexible coupling 7 attached to the motor shaft. 

Two connecting rods 75 are arranged on the crank 
pins of the pump crankshaft 7P. The connecting 
rod upper ends are split and fitted with babbit-lined 
shells held together by connecting rod bolts. Bushings 
of bronze are pressed into the lower ends. 

The connecting rods are hinged to a crosshead 
by means of crosshead pins fixed against axial displace- 
ments by set screws or snap rings. 

The steel crosshead 16 slides in a guide sleeve 77 
of bronze, pressed into the bottom portion of the gear 
case. Openings in the crosshead guide and gear case 
lower portion, closed by covers, permit to take out 
the crosshead pins. 

The piston pin made of stainless steel is attached 
to the crosshead with the help of a nut and a lock 
washer, or by means of a cotter. 

The lubricating system of the model Tn-20/250 
and Tn-10/150 pumps is of the circulating type, the 
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naxoro MacJianoro nacoca 20, B nacoce TO- 18 CMa 3 Ka 
ocymecTBJiHexcH caMOxcKOM ox oGmeii i^eHXpajibHOH 
MaCJICHKH C pHAOM KaneJTbHHKOB 22, COeAKHCHHblX 
xpyGxaMH co cMa 3 HBaeMi>iMH MecxaMH. 

CxcMa CMa3KH HacocoB Tn-20/250 h Tn-10/150 
noKa3aHa na pHC. 1, 


oil pressure being created by a geared oil pump 20. 
In the model Til- 18 pump the oil flows to the working 
parts by gravity from a central lubricator with a num- 
ber of drip cups 22 connected by oil pipes to the 
lubricating stations. 

The lubricating system of the Tn-20/250 and 
Tn-10/150 pumps is diagrammatically shown in Fig.7. 
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Phc, 7. CxcMa CMasKH nacocoB Tn-20/250 h Tn-10/150 
Fig. 7. Model Tn-20/250 and Tn-10/150 pumps. 
Lubricating oil flow diagram 


Bo Bcex nacocax perynupOBaHue nonaHu Macjia b 
xpyflKH, HAymne b Mecxa CMa 3 KH, npouaBOAnxca c 
noMOiitbK) HroJibHaxbix KJiananoB, pacnoJioacenHbix 
y Kaacnoro KanejibHUKa Macjiopacnpe/iejiuxejiB 

(Tn-20/250, Tn-10/150) HJiH MacjieuKH (Tn-18). 
^aBjienue b mucjibhom nanopHOM Ganxe no^Aep- 
:«HBaexcH na ypoBue 1 — 3 KejcM^ no MaHOMexpy. 

CncxeMa oxjiaKAeHHB Macjia b nacocax Tn-20/250 
H Tn-10/150 COCXOHX H3 AByX 3MeeBHKOB, H3rOXOBJieH- 
Hbix H3 xpyOKH KpacHOH MCAH, H coeAHHeHHbix nocjie- 
AOBaxejibHo: sMeeBma MacjianoH Bannbi nepBaHHoro 
penyKxopa n SMeeBHKa Macjianoro (^HJibxpa-xono- 
AUJibHHKa. B nacoce Tn-18 oxjia^cnaiomHH sMeeBiiK 
pacnojioacen b Macjianon Banne HepBannoro pe^yK- 
Topa. 

Oxjia^Aaiomaa BO^a, npoxeKaiomaa no BMeesn- 
KaM, oxGnpaexca h 3 nanopnon nojiocxn xHApaBjiH- 
aecKoro fljiOKa, a narpexaa Bona oxBOAHTca bo 
B cacbiBaiomyio nojiocxb Gjioxa. 

) 3 ,jia KOHxpojia 3 a paGoxon nacoca ycxanoBJicnbi 
KOHXpojibHO-H 3 MepHTejibnbie npnGopbi : ManoMexp 
B nanopnon aacxn, ManoBaxyyMMexp bo BcacbiBaio- 
men nacxH rnApaBJinnecKoro fljiOKa n MacJioMepnoe 
cxeKJio B Banne pe^yKxopa. 


In all pumps described herein the oil feed into 
the tubes leading to the lubricating stations is con- 
trolled by means of needle valves provided at each 
of the drip cups in the oil distributor of model Tn- 
10/150 and Tn-20/250 pumps, or at each oil cup 
in the model Tn-18 pump, respectively. A pressure 
within 1 — 3 kg j sq.cm gauge is maintained in the oil 
feed tank. 

The oil cooling equipment of the Tn-10/150 and 
Tn-20/250 pumps includes two pipe coils, made of 
copper tubing and connected in series. One of these 
coils is located in the worm drive oil bath and the 
other— in the oil filter and cooler unit. The Model 
Tn-18 pump has one coil only, placed in the worm 
drive oil bath. 

The cooling water flowing through the coils is 
extracted from the liquid end discharge side and, 
having become warm, returns into the suction space. 

The following instruments permit to watch the 
pump operation: a pressure gauge at the pump 
discharge, a compound gauge at the liquid end suction 
side, and an oil level glass at the worm drive oil bath. 
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Phc. 8, MacjwiHwtt 4>HJibTp-xojioAHJibHiiK HacocoB Tn-20/250 h Tn-10/150 
Fig. 8. Oil filter and cooler unit, model Tn-20/250 and Tn-10/150 pumps 


OCHOBHME AAHHblE SPECIFICATIONS 


MapKa Hacoca 

Tn-18 

Tn-20/250 

Tn-10/150 

Pump model 

Tn-18 

Tn-20/250 

Tn-10/150 

Thh Hacoca 

nopUIHCBOH, 

BepxHKajibHbiM, flByx- 

Type of pump 

vertical, duplex double-acting piston 


UHJIHHApOBbifi, flBOilHOrO 

^teMCXBHB, 


pump with 

electric motor 

and worm 


C npHBOflOM 

ox sjieKxpoABHxaxeJia 


gear drive 




Hepe3 'lepBJiHHyio nepe^aMy 





npOH3BOaHTeJIbHOCTb 




Capacity, cu.mjhr 

18 

20 

10 

Hacoca, M^/yac 

18 

20 

10 





HhCJIO oOopOTOB 3JieK- 




Motor speed, r.p.m 

1600 

3000 

2500 

TpojtBHraxejia 

1600 

3000 

2500 





HhCJIO ofiopOTOB KO- 




Crankshaft speed. 




jieHHaxoro Bana . . . 

117 

203 

170 

r.p.m 

117 

203 

170 

AaBjieHHe HarnexaHHa, 




Discharge head, m w.c. 

100 

250 

150 

M eod.cm 

100 

250 

150 

Suction lift at 30° C 




Bbicoxa BcacbiBaHHH 




water temperature. 




npH xeMnepaxype 




m w.c 

5 

6 

6 

BO^w 30°C, M eod.cm 

5 

6 

6 

Number of pump 




HhCJTO UHJIHHApOB . . . 

2 

2 

2 

cylinders 

2 

2 

2 

flHaMexp uHJiHHflpa, 








MM 

105 

80 

68 

Cylinder bore, mm 

105 

80 

68 

XoA nopmHfl, MM . . . 

100 

100 

80 

Piston stroke, mm 

100 

100 

80 

noxpefijHieMaa moiu- 




Power requirements. 




HOCXb, A.C 

9 

25 

5,8 

h.p 

9 

25 

5.8 

flHaMexp BcacbiBaio- 




Suction opening dia.. 




ntero naxpyOxa, mm 

70 

80 

60 

mm 

70 

80 

60 

flnaMexp HaxHcxaxejib- 




Discharge opening dia.. 




Horo naxpyOxa, mm 

70 

70 

50 

mm 

70 

70 

50 
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flonycTHMbie nosbi- 
uieHHbie o6opOTbi 

j^BHraTCJiH, o6Imuh . . 2000 3700 3100 

np OHSBOflHXeJlbHOCT b 
npH noBbimeHHbix 
oOoporax ^BHra- 

xejiH, M^lnac 24,5 24,6 12 

MomH0cxb,noxpe6jiae- 
Maa npH noBbimcH- 
Hbix oOopoxax ABHxa- 

xejiH, yi.c 11 34 6,4 

Ko34)4>Hi^iicBX nojies- 
Horo AeHcxBHH Ha- 

coca, % 62 80 80 

HanpaBJicHMc Bpame- 

hhh jiCBoe npaBoe JicBoe 

Copx CMa304Horo 

MacJia MOxopHoe M hah ManiHHHoe CV 

SACKxpOABHxaxeAb : 

XHH ME-23/14,5-14 ME-27/17-45 nHB-68 

MoiHHOcxb, Kern .... 10,5/13,2 29,4/38 7, 3/9,3 

MHCAO oOopOXOB, 

oSImuh 1600/2000 3000/3700 2500/3100 

Hanpa^cHHC; e .... 220/320 220/320 110/170 

pOA TOKa nOCXOHHHblli nOCXOAHHblH nOCXOHHHblH 

HCnOAHCHMC BCpXHKaAbHblil, 6pbI3r03aiH,HmeHHbIH, 

^AaHueBbiit 

CxanuHA ynpaBACHHH 
3AeKXpOnpHBOAOM 
(AHCXaHAHOHHOrO 

ynpasACHHa) Cy-1022 h Ky-122-2M 

PaOapHXHbie pasMcpw, mm: 

AAHHa 630 825 720 

uiHpHHa 690 735 550 

Bbicoxa 1770 1810 1460 

Bee arperaxa, xa 608 1151 590 


npHMeHaHHe. npOH3BOAHxeAbHOCXb HacocoB yKasana 
npH Bbicoxe BcacbiBaHHA 6 m eodxm. h xcMnepaxype boabi 30°C. 



Phc. 9. XapaxxepHCXHKa Hacoca Til- 18 npH noexoaHHoii Bbicoxe 
BcacbiBaHHA — 5 eod.cm. h noexoaHHOM Hanope Hi — 100 /w 
eod.cm, (HcnwxaHHe na boa©): 

Q, M^lnac — npOHSBOj^HxejibHocTb nacoca; N, Kent — MomnocTb na Bany 
Hacoca; n, o6Imuh — hhcjio o6opOTOB nacoca; % — oCbCMBbiH khji; 
V, % — Kn;i Hacoca; rji, % — o6mHH kha arperaxa. 

Fig. 9. Model Til- 18 pump performance chart, at constant 
suction lift H^ = 5m wx, and constant discharge head 100 
m wx. (water test): 

Q — pump capacity, cu.mjhr; N — power requirements, kW; n — pump 
shaft speed, r.p.m.\ — volumetric efficiency, %; — Pump efficiency, %; 

i]i — total efficiency of unit, % 


Maximum permissible 


motor overspeed, 
r.p.m 

2000 

3700 

3100 

Pump capacity at 




maximum motor 
overspeed, cu.mjhr . . 

24.5 

24.6 

12 

Power requirements at 




maximum motor 
overspeed, h.p 

11 

34 

6.4 

Pump efficiency, % . . 

62 

80 

80 

Rotation 

counter- 

clockwise 

counter- 

clockwise 


clockwise 

Lubricating oil grade . 

M motor oil 

or cy 

machine oil 

Electric motor data: 




type 

ME-23/14.5-14 ME-27/17-45 nHB-68 

power, kW 

10.5/13.2 

29.4/38 

7.3/9.3 

speed, r.p.m 

1600/2000 

3000/3700 

2500/3100 

voltage, V 

220/320 

220/320 

110/170 

type of current 

D. C. 

D. C. 

D. C. 

make 

vertical, splash -proof, flange-mounted 

Motor control unit (remote) Cy- 1 022 and Ky- 1 22-2 M 

Overall dimensions, mm: 



length 

630 

825 

720 

width 

690 

735 

550 

height 

1770 

1810 

1460 

Weight of unit, k^ . . . 

608 

1151 

590 

Note. Pump capacities shown above 

are effective for 6 m 

suction lift and 30° C water temperature. 



H 



Phc. 1 0. XapaxxepHCXHKa Hacoca Tn-20/250 npn hocxoahhom hh- 
cne oSopoxoB aneKxpOABHraxeAH n = 3000 o6Imuh h noexoAHHOil 
Bbicoxe BcacbiBaHHA Ha = 6 M eod.cm. (HcnbixaHHe na BOAe) : 
Q, m'^Ihoc — npoH3BOAHxeJibHOCXb Hacoca; N, mm — MomHoexb na eajiy 
Hacoca; eod.cm. — nanop HarnexaHHa; no-> % — oSbeMHbiH kha; 

»?, % — KHA Hacoca 

Fig. 10. Model Tn-20/250 pump performance chart, at constant 
motor speed n = 3000 r.p.m. and constant suction lift — 
6 m w.c. (water test) : 

Q — pump capacity, cu.mlhr; N — power requirements, kW; //j — discharge 
head, m w.c.; rj ^ — volumetric efficiency, %; n — pump efficiency, % 
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Phc. 1 1 . XapaKxepHCTHKa nacoca Tn-20/250 npH noctoHHHOM 
MHCJie o6opoTOB 3JieKTpoABHraTejiB n ^ 3700 oOjMUH h nocxoHH- 
Hoft Bbicoxe BcacbiBaHHH = 6 M eodxm. (Mcnbixaime na Bone) : 

Q, M^lnac — npoH3BOAHTejitHOCTb Hacoca; N, Kent — MomnocTb na sajiy 
Hacoca; m eod.cm. — nanop HarHexaHHa; Vo* % — oSbeMHbm kha; 
»?, % — KAA Hacoca. 

Fig. 1 1 . Model 711-20/250 pump performance chart, at constant 
motor speed «=3700r./7.w. and constant suction lift = 6 
m wx, (water test) : 

Q — pump capacity, cu.mjhr; N — power requirements, discharge 

head, m w.c. ; Vo — volumetric efficiency, %\ v — pump efiiciency, % 


Phc. 12. XapaxxepHcxHKa Hacoca 711-20/250 npH hocxobkhom 
HHCJ ie oOopoxoB 3JieKxpo^iBHraxejTa n == 3000 o6Imuh h 
nocxoHHHOM Hanope HarnexaHHa H^ = 25Q m eodxm. (hchh- 
xaHHe Ha BO^e): 

Q, M^lnac — np0H3B0AHTeAi>H0CTb Hacoca, N, Kent — MOumocTb na eany 
Hacoca; H^, m eod.cm. — Bbicora BcacbiBaHHH; Vo* % — odieMHbiH mi a ; 
V* % — kha Hacoca 

Fig. 12. Model 711-20/250 pump performance chart, at constant 
motor speed /i=3000 r.p.w. and constant discharge head 
FTi = 250 m w.c. (water test) : 

Q — pump capacity, cu.mjhr; N — power requirements, kW; — suction 
lift, m W.C.; — volumetric efficiency, %; — pump efficiency, % 


N 



Phc. 13. XapaxxepHCXHKa Hacoca 711-20/250 npH nocxoHHHOM 
HHCJie oOopoxoB 3JieKxpOABHraxeji« n ^ 3700 o6Imuh h oocxobh- 
HOM Hanope HarnexaHHa Ffi=250 m eod.cm. (wcnbixaHHe na 
BOfle): 

0, M^juac — npoH3BOAHTeAbHocTb Hacoca ; N, Kern — MomnocTb Ha Bany 
Hacoca; m eod.cm. — Bwcoxa BcacbiBaHHa; Vo, % — oSbeMHbiii kha ,; 
V, % — KHA Hacoca 

Fig. 13. Model 711-20/250 pump performance chart, at constant 
motor speed n= 3700 r.p.m. and constant discharge head 
= 250 m w.c. (water test) : 

Q — pump capacity, cu.mjhr; N — power requirements, kW; — suction 
lift, m w.c. , Vo — volumetric efficiency, % ; r] — pump efficiency, % 
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Phc. 14. XapaKxepHCTHKa nacoca TIT- 10/ 150 npn hhcjic oOopoTOB aJieKTpoflBwraTejia 
w=^2500 o6Imuh h nanope HarHexaHHH /Tj^lSO m eod.cm.: 

Q, M^lnac — npOHSBOflHTCJiijHOCTb Hacoca; N, Kem — MomnocTb Ha sajiy nacoca; H^, m eod.cm, — 
Bbicora BcacbiBaHHH; % — khji ot BaKyyMMCTpHHecKOH bucotw BcacuBaHHa; i?o, % — o6T,eMHbiM kh^ 


Fig. 14. Model Tn-10/150 pump performance chart, at motor speed n=2500r.p.m. 
and discharge head 150 mw.c.: 


Q — pump capacity, cu.mjhr; N — power requirements, klV; Ho — suction lift, m w.c.; n — pump 
efficiency, versus suction lift, % ; no ” volumetric efficiency, % 



Pmc. 15. XapaKxepHCXHKa nacoca Tn-10/150 npn nanope narnexaHHa /fi-150 m eod.cm. 
H Bbicoxe BcacHBaHHH M eod.cm . : 

Q, — npoM3B0flHTCJibH0CTb HBCOca; N, Kem — MomnocTb Ha Bajiy nacoca; «, o6!muh — hhcjio o6opotob 

ajieKxpoABHraxejifl; no* % — ofibCMHbift kha; »?, % — o6mHH Kiifl nacoca 


Fig. 15. Model Tn-10/150 pump performance chart, at discharge head H, = \50mw.c. 

and suction lift Hq= 6 m w.c.: 

Q pump capacity, cu.mihr; N — power requirements, kW\, n — motor speed, r.p.m.\rio — volumetric efficiency, % ; 

n — total pump efficiency, % 
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Phc. 16. XapaKxepHCTHKa Hacoca Til- 10/ 150 npH 'iHCJie oOopoxoB ajieKxpOABHraxeJTH 
/I 3100 odjMUH H Bbicoxe BcacbiBaHHH Ho = 6 M eod.cm, : 

Q, M^lnac — npoH3BOAHTeJiE>MocTi> Hacoca; /V, Kem — MomnocTb na Bajiy Hacoca; i/j, m eod.cm. — nanop 
HarHexaHHa; % — o6i>eMHbiH kha; v, 7o — o6mHfi kda Hacoca; H — noAHbiM nanop HarneTaHHK 


Fig. 16. Model Tn-10/150 pump performance chart, at motor speed «= 3100 r.p.w. and 

suction lift HQ = 6m w.c . : 

Q — pump capacity, cu.mfhr; N — powder requirements, kW; Hi — discharge head, m w.c.; r}^ — volumetric 
efficiency, % ; »? — total pump efficiency, % ; H — total discharge head, m w.c. 


Q 



Phc. 17. XapaKxepHCXHxa nacoca TIT-IO/ISO npn hhcjic oOopoxoB sjieKxpoflBHraxeJia 
n=2500 o6Imuh h Bbicoxe BcacbiBaHHH H^ = 6 m eod.cm.: 

0 , M^luac — npoHSBOAHTenbHOCTb Hacoca; N, Kem — MomnocTb na Bany nacoca; H^m eod.cm. — nonubiH 
Hanop HarHexaHHH; no, Jo — oSbCMHWH kha; n, Jo — o 6 mHM kha nacoca 


Fig. 17. Model Tfl-lO/lSO pump performance chart, at motor speed «= 2500 r.p./w. and 

suction lift 6 m w.c.: 

Q — pump capacity, cu.mihr, N — power requirements, kW; H — total discharge head, m w.c.; no ~~ volumetric 
efficiency, % ; ^? — total pump efficiency, % 
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Ta6jiHiia npncoeAHHHTejibHbix pa3MepOB naTpy5KOB 

Table of flange dimensions 




1 PaaMepbi b mm 

Dimensions in mm 

MapKa Hacoca 

Pump model 

HaHMenoBaHHe <i>JtaHua 

Flange 

ycJiOBHbiii 

HapyaCHbiii 

^HaMerp no 

neHxpaM dojlTOB 

Bojitm 

Bolts 



npoxoA 
Nominal I. D. 

nnaMerp (^Jianna 
Flange O. D. 

Bolt circle 
diameter 

KoJlH^eCTBO 

Number 

Pe3b6a 

Thread 


BcacbiBaiomHit 

Suction 

70 

142 

115 

6 


M12 

Tn-18 

HarnexaxejibHbiii 

Discharge 

70 

142 

115 

6 


M12 


BcacbiBaiomHH 

Suction 

! 

80 

185 

147 

8 


M16 

Tn-20/250 

HarHexaxeJibHbiH 

Discharge 

70 

170 

132 

8 


M16 


BcacbiBaiomHii 

Suction 

60 

150 

118 

8 


M16 

Tn-10/150 

HarHexaxeJibHbiK 

Discharge 

50 

135 

103 

6 

1 


M16 




Phc. 18. ycxaHOBOTObifi nepTeac arperaxa ajieKXponacoca TIT- 18 
Fig. 18. Model Til- 18 electrically driven pump unit installation drawing 
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X 


PacnoiiowcHue omBepcmuu dm 
KpenmHUfi nacoca k nepeffopne 


/Arrangement of Bolt Holes 
forJastening^P^^p to Partit 


ion 


825 




] 




b 



Phc. 19. ycxaHOBOHHbiH Hepreac arperaxa sjieKxpoHacoca Tn-20/250 
Fig. 19. Model 20/250 electrically driven pump unit installation drawing 
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Arrangement of Bolt 
Holes fprjastening Pump 
to Partition Wall 
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OB1.EM nOCTABKH 

B o6T>eM nocrasKH arperara nacoca xHna Til bxoaht: 



Kojihhcctbo, iut. 


Tn-18 

Tn-20/250 

1 Tn-10/I50 

Hacoc c sjieKxpOflBHraxe- 
jieM cooxBexcxByioiuero 
XHna, yKasaHHoro b 
„OCHOBHbIX AaHHI>Ix“ . . . 

1 

1 

1 

CxanuHK ynpaBjieHHfl ojick- 
xpOABHraxejieM Cy-1022 

H Ky-122-2M 

1 

1 

1 

UlecxepeHMaxbiM MacjiflHwfi 
Hacoc, G = 5,4 a! MUH . . . 


1 

1 

KanenbHajT MacjieHKa po»c- 
KOBaK 

1 



ripe^toxpaHHxejibHbifi 
(^epeHUHaJibHbift KJianan 
cooxBexcxByiomeH 
xapaKxepHcxHKH 

1 

1 

1 

ManoBaxyyMMexp 
MTK-lOOBx 760-1 

1 

1 

1 

ManoMexp MTK-lOOBx 16 

1 

2 

2 

Macjioyxasaxejib 

1 





KpaH npoxoflHOH c cajib- 
HHKOM 

1 



KpaH CJIHBHOH C CaJIbHHKOM 

2 

— 

__ 

BoajctyinHbm Kjianan ...... 

4 

2 

__ 

HrojibMaxbiH KJi^nan 

M18x 1,5 


1 


KpaHHK V4'' TP 

- 

2 

- 

KpaHHK V2" TP 

— 



3 

KpaHHK cnycKHoft V4'' Tp. 

_ 

- 

1 

KpaH xpexxo;^oBoft 

2 

3 



Kjiiohh xaeHHbie 

(KOMnJI.) 

(KOMnJI.) 

__ 

npHcnocoOjicHHe hjih 

CbCMa ceAeji KJianana . . . 

1 

1 

1 

npHcnoco6jieHHe ajih cbe- 
Ma mapHKonoHiiiHnHHKOB 

H COeflHHHXeJIbHbIX My(J)X 


1 

1 

irpHcnocodjieHHe ajih 
B binpeccoBKH najibua 
maxyna 


1 

1 

npHcnocoOjieHHe jina. 
BbinpeccoBKH mxoKa . . . 


1 

1 

Kjiioh cneuHajibHbitt fljia 
KJianana 

1 



Kjiioh cneuHajibHbrti jijik 
paMbi H KOJinaKa 

1 



TopnOBblH KJIIOH flJIH raCK 

M16 


1 


Kjiioh nuiHueBbili 

cneuHajibHbiH 


1 


Kjiioh yxjioBoii hjih raeK 
M14 


1 


Kjiioh cneunajibHbiH 

— 

— 

1 

SanacHbie nacxH k ajieKxpo- 
odopyAOBaHHio* 

(KOMnJI.) 

(KOMnJI.) 

(KOMnJI.) 

TexHHMecKaa noKyMenxa- 
HHH Ha Hacoc H aJICKXpO- 
odopyAOBanne h 
HHC xpyKUHH no 3Kcnjiya- 
xauHH 

(KOMnJI.) 

(KOMnJI.) 

(KOMnJl.) 

TfepxencH cmchhmx Aexajien 

(komoji.) 

(KOMnJI.) 

(KOMnJI.) 


* Cocxas aanacHbix Hacxeii k 3JieKxpoo6opynoBaHHio cm. 
B KOHiie Kaxajiora. 
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VOLUME OF DELIVERY 

Each pump shipment includes the following: 




Quantity, pcs. 


Tn-18 

Tn-20/250 

Tn-10/150 

Pump with motor of corres- 
ponding type as shown 
in “Specifications” 

1 

1 

1 

Motor control unit, type 
cy-1022 and Ky-122- 
2M 

1 

1 

1 

Geared oil pump, 

Q= 5 All min 



1 

1 

Drop lubricator 

1 



Differential pressure relief 
valve of corresponding 
type 

1 

1 

1 

Compound gauge, type 
MTK-lOOBx 760-1 

1 

1 

1 

Pressure gauge, type 
MTK-lOOBx 16 

1 

2 

2 

Oil level gauge 

1 

— 

— 

Plug valve, straight through, 
packed stem 

1 



Drain cock, packed stem . . 

2 

— 

— 

Vent valve 

4 

2 

— 

Needle valve, M18 x 1.5 mm 
thread 


1 


Plug valve, pipe 

thread 


2 


Plug valve, V 2 ^ pipe thread 

— 

— 

3 

Drain cock, pipe 

thread 



1 

Three-way plug valve .... 

2 

3 

— 

Engineer’s wrenches 

(set) 

(set) 

— 

Valve seat puller 

1 

1 

1 

Ball bearing and shaft 
coupling puller 

— 

1 

1 

Crosshead pin pushout tool 

- 

1 

1 

Piston rod pushout tool 

- 

1 

1 

Special wrench for valve . 

1 

- 

- 

Special wrench for frame 
and cap 

1 



Socket wrench for M 16 nuts 

- 

1 


Special hook spanner 

- 

1 

- 

Wrench for M 14 nuts, bent . 


1 

- 

Special wrench 

_ 

_ 

1 

Spare parts for electrical 
equipment* 

(set) 

(set) 

(set) 

Documents of pump and 
electrical equipment, 

including operating ins- 
tructions 

(set) 

(set) 

(set) 

Spare parts drawings 

(set) 

(set) 

(set) 


* Detailed list of electrical equipment spare parts see at 
the end of the Catalogue. 


Sanitized Copy Approved for Release 2011/02/28 : CIA-RDP80T00246A058600040001-7 



Sanitized Copy Approved for Release 2011/02/28 : CIA-RDP80T00246A058600040001-7 


CocTae 3anacHbix Hacren 
K HacocaM THna Til 


Xe Mepxeaca 

HaHMeHosaHHe 

KoJIHMeCTBO, lUT. 

Tn-18 1 

Tn-20/250 1 

Tn-10/I50 1 


Tn-18 1 

Tn-20/250 

Tn-10/150 


239-3-10 

240-2-19 

Kjianan 



4 

4 

238-3-1 

239-3-8 

240-2-18 

CefljTO HarHeTaxejibHoro 







KnanaHa 

4 

2 

2 

238-3-2 

239-3-4 

240-2-17 

CeflJio Bcacbisaiomero KJianaHa 

4 

2 

2 

238-3-3 

239-3-7 


PosexKa 

8 

2 

— 

238-3-4 








239-3-6 

240-2-16 

lUnHHAeJib KJianaHa 

_ 

2 

2 


239-3-5 

240-2-21 

Tlpy^cHHa KJianaHa 

— 

4 

4 


239-3-12 

- 

BxyjiKa innHHAeJia 

— 

2 

— 


A728-21 

240-2-22 

raHKa KOJinaHKOBaa 

— 

4 

4 


239-3-11 

— 

npoKnaAKa 

— 

2 

— 

1 

239-3-13 

240-2-23 

UlafiOa cxonopHaa 

— 

2 

2 


239-3-2 

- 

lUanOa cxonopnaa 

— 

2 

— 


239-2-10 

- 

Manacexa mxoKa 

— 

24 

— 



239-4-10 

240-4-10 

Manacexa npeAoxpaHHxejibHoro 







KJianana 

— 

10 

8 

238-13-7 

239-4-13 

240-4-7 

npyrana npCAOxpaHHxenbHoro 




' 



Knanana 

1 

1 

1 

238-4-6 

239-5-31 

240-2-10 

lUxoK nopniHH 

1 

1 

1 


239-5-29 

240-3-13 

raiiKa nixoKa 

— 

1 

2 

_ 

239-5-7 

- 

rianeH KpeHHKon(J)a 

— 

2 

— 


239-5-17 

— 

BKJiaAbiuiM KopcHHoro noA- 







lUHnHHKa C SaAHBKOM 

— 

(2 KOMnn.) 

(KOMnn.) 

238-5-6 

239-5-16 



BKAaAbiiuH niaxyna c sbahskoh 

(KOMlin.) 

(2 KOMnn.) 

— 

238-5-7 







238-4-8 

239-5-27 

— 

KoAbHO nopniHesoe 36 ohhxo- 


A 





Boe 


4 




239-5-28 

- 

Pa3»CHMHOe KOAbHO 

— 

4 




239-6-2 

- 

Bchch MepBHBHoro KOJieca 


1 


238-10-6 

239-10-4 

- 

BxyjTKa 3 AacxHHHoii My(j)Xbi 

6 

6 

6 


— 

- 

najieu 3JiacxHHHOil Myt^xbi 

— 


16 


— 

240-2-20 

rafixa 

— 


2 



- 

240-2-24 

Bxyjixa 

— 


2 

1 


— 


PaHKa M14 



1 


- 

240-2-35 H 36 

KoHxpiuaHOa 

— 


4 

238-3-6 

- 

— 

nopmcHb AJia KJianaHa 

8 



238-3-7 

— 

— 

BepxHHH njiacxHHa Knanana 

8 



238-3-8 

- 

— 

Hh>khhh nnacxHHa Knanana 

8 



238-3-11 

- 

— 

Eonx Knanana 

8 



238-2-5 

- 

— 

rpyHAOyKca 

1 



238-4-5 

— 

— 

BxynKa nanbna Kpe0nKon(J)a 

1 



238-7-5 M 6 

- 

- 

BKnaAbim paMW c sanHBKOH 

(KOMnn.) 



238-15-4 

— 

— 

TpyOxa cxeKnanHan AHaMexpoM 







70 MM 

1 



238-9-24 

- 

— 

KanneyKasaxenb 

1 



238-5-2 

— 

— . 

Bonx inaxyna 

2 



238-3-5 

- 

— 

Ayra aJi« saKpenncHHn Knanana 

1 



— 

No 308 

No 308 

lUapHKonoAuiHnHHK paAHanb- 



1 




Hblfi, OAHOpBAHblii 


1 

J 

__ 

No 66412 

— 

lUapHKonoAHiMnHHK paAHanbHO 

- 






ynopHbiil, OAHOpflAHbiii 


2 


JNs 1208 


— 

UlapHKonoAiHHnHHK c4)epHMe- 







CKHH, AByXpBAHblii 

2 

— 


jsfo 808209 

— 

— 

lUapHKonoAHiHnHHK ynopHbiH 

2 

— 

— 



— 

No 46308 

niapHKOnOAUlHnHHK 







paAHanbHO-ynopHbiH 

— 

— 

2 

— 

— 

Nq 7308 

PonHKOnOAHIHnHHK KOHH4eCKHft 



2 
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List of Spare Parts 
for Type Tfl Pumps 


Drawing number 


Quantity, pcs. 

Tn-18 

1 Tn-20/250 

1 Tn-lO/150 


Tn-18 

Tn-20/250 

Tn-IO/150 


239-3-10 

240-2-19 

Valve 


4 

4 

238-3-1 

239-3-8 

240^2-18 

Discharge valve seat 

4 

2 

2 

238-3-2 

239-3-4 

240-2-17 

Suction valve seat 

4 

2 

2 

238-3-3 

239-3-7 


Valve retainer 

8 

2 


238-3-4 







— 

239-3-6 

i 240-2-16 

Valve stem 

— 

2 

2 

- 

239-3-5 

240-2-21 

Valve spring 

— 

4 

4 

_ 

239-3-12 

- 

Stem bushing 

— 

2 

_ 

- 

A728-21 

240-2-22 

Acorn nut 

— 

4 

4 

- 

239-3-11 

— 

Gasket 

— 

2 

— 

- 

239-3-13 

240-2-23 

Lockplate 

— 

1 2 

2 

- 

239-3-2 

- 

Lockplate 

- 

I ^ 

— 

— 

239-2-10 

- 

Piston rod packing ring 

- 


_ 

— 

239-4-10 

240-4-10 

Relief valve packing ring 

— 

10 

8 

238-13-7 

239-4-13 

240-4-7 

Relief valve spring 

1 

1 

1 

238-4-6 

239-5-31 

240-2-10 

Piston rod 

1 

1 

1 

- 

239-5-29 

240-3-13 

Piston rod nut 

— 

1 

2 

- 

239-5-7 

— 

Crosshead pin 

— 

2 

- 

___ 

239-5-17 

— 

Main bearing inserts, lined 

__ 

(2 sets) 

(set) 

238-5-6 







238-5-7 

239-5-16 


Crankpin bearing inserts, lined 

(set) 

(2 sets) 

— 

238-4-8 

239-5-27 

- 

Piston ring, hard rubber 

1 

4 

- 

- 

239-5-28 

— 

Spring ring 

— 

4 



— 

239-6-2 

- 

Worm gear ring 

- 

1 

— 

238-10-6 

239-10-4 

_ 

Flexible coupling bushing 

6 

6 

6 

— 

— 

- 

Flexible coupling pin 

- 

- 

16 

— 

— 

240-2-20 

Nut 

— 


2 

- 

- 

240-2-24 

Sleeve 

~ 

~ 

2 

- 

- 

- 

Nut, M14 

— 

- 

1 

- 

- 

240-2-35 and 36 

Lock \vasher 

— 

— 

4 

238-3-6 

- 

- 

Valve piston 

8 

I 

1 

— 

238-3-7 

— 

- 

Valve plate, upper 

8 

1 

~ I 

— 

238-3-8 

— 


Valve plate, lower 

8 

- 

— 

238-3-11 


- 

Valve stud 

8 

- 

~ 

238-2-5 

- 

- 

Stuffing box sleeve 

1 

- 

__ 

238-4-5 

— 

- 

Crosshead pin bushing 

1 

- 

— 

238-7-5 and 6 

— 

- 

Frame bearing inserts, lined 

(set) 

- 

— 

238-15-4 

— 

— 

Glass tube, 70 mm dia. 

1 

— 

_ 

238-9-24 


— 

Drop sight 

1 

— 


238-5-2 

— 

- 

Connecting rod bolt 

2 

- 

— 

238-3-5 

— 

- 

Valve yoke 

1 


— 

— 

No. 308 

No. 308 

Single-row radial ball bearing 


1 

1 

- 

No. 66412 

- 

Angular contact ball bearing 

~ 

1 

2 

- 

No. 1208 


— 

Self-aligning ball bearing. 







double-row 

2 




No. 808209 

— 

- 

Thrust ball bearing 

2 





— 

— 

No. 46308 

Angular contact ball bearing 

- 

~ 

2 


i 

No. 7308 

Tapered roller bearing 

- 

~ 

2 
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dJIEKTPOnPMBOMHblE nOPUIHEBblE HACOCbl 

muna 3Ein-4 

ELECTRICALLY DRIVEN PISTON PUMPS, 

type 9Hn-4 



Phc. 21. 3jieKTponpHBOflHOtt nopniHeBoH Hacoc 3Hn-4 (3Hn-4/l) 
Fig. 21. Model 3Hn-4 (3Hn-4/l) electrically driven piston pump 
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SjiCKTponpHBOAHOH nopuiHCBOH Hacoc 3Hn-4 
npeAHaBHaHCH ajih nepexaHKH MopcKoii h npecHOH 
Bo/^bi, a TaK^ce tcmhbix He(J)TenpOAyKTOB c npe^ejib- 
HOH BHSKOCTbK) AO 300"^ E H xeMnepaxypoH nepe- 
KaHHBacMOH :khakocth AO 100° C. 

Hacoc Moacex 6bixi> HcnojibaoBan ajih nepcKaHKH 
CBCXAblX He4)XenpOAyKXOB C nOHHacCHHOH npOH3- 
BOAHXeJIbHOCXbK) H BbICOXOH BCaCbIBaHM. 

BbinycKaioxcH abc MapKH oxoro nacoca: 3Hn“4 
c npHBOAOM ox sjieKXpoABHxaxejiH nocxoaHHoro xoKa 
H 3Hn-4/l c npHBOAOM ox oJieKxpoABHxaxejia nepe- 

MCHHOrO XOKa. 

Hacoc 3Hn-4 (3Hn-4/l) npeAcxaBAaex co6oh 

nOpUIHCBOH AByXAHJIHHApOBblH BCpXHKajIbHblH HBCOC. 
KaacAbiH nopmcHb nacoca paGoxaex oOchmh cxopo- 
HaMH, X. e. KaacAbiH ahjihhap — abohhoxo achcxbhh. 


The model 3Hn-4 piston motor pump is designed 
for handling brine or soft water and heavy petroleum 
products the viscosity of which may reach 300 deg. 
Engler but the temperature does not exceed 100° C. 

This pump can also be used for transfer of light 
petroleum products, but at reduced capacity and 
suction lift. 

The model 3Hn-4 pump is equipped with a D. C. 
motor. A modification, built under the model de- 
signation 3Hn-4/l is furnished with an A.C. motor. 

The Model 3Hn-4 (3Hn-4/l) pump is of the verti- 
cal duplex piston type. Each of the pump pistons 
works in both directions, or each of the cylinders 
is double-acting. 



Phc. 22. 3jTeKTponpHBOAHOH nopiUHesoH Hacoc 3Hn-4 (3Hn-4/l) 
Fig, 22. Model 3Hn-4 (or 3Hn-4/l) electrically driven piston pump 
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Ka»c;^aa paGonan nojiocTb i;njiHHApa hmcct Asa 
KJianana — BcacbisaiomHH h HarHexaxejibHbiH. 

npH xoAC nopinna BBepx oxKpbiBaexca Bcacbi- 
BaiomHH KJianan hh^khch nojiocxH h HarnexaxejibHbiH 
KJianaH BepXHea nojiocxH ahjihhapob. B hh»chk)IO 
nojiocxb nocxynaex ^khakooxb h 3 BcacbiBaiomero 
xpyGonpoBOAa, h3 BepxHCH nojiocxH ^HAKocxb Bbi- 
xecHJiexcH nopuineM b nanopHbm xpyGonpoBOA. 

ripH xoAe nopuiHH bhh3 xox Mce npOAecc noBxo- 
pnexcH, HO b oGpaxHOM nopBAKe — b BepxHioio noAOcxb 
^KHAKOCXb BcacbiBaexcii, a h3 HHacneH noJiocxH 
»cHAKOcxb HarnexaexcH b nanopHyio ahhhk). Cacao- 
BaxeAbHO, 3a Ka^Afciii oGopox KpHBoniHnHoro Bana 
Bce nexbipe paGoHHe hoaocxh ahahhapobofo GnoKa 
npOH3BOAAX nOAHblH paGOHHH AHKA BCaCbIBaHHH M 
HarnexaHHA. 

OyHAaMeHXHaH nAHxa nacoca 7 npeACxaBAaex 
coGoh npOHHyio CBapHyio KOHCxpyKAHio h3 ahcxobom 
cxaAH, no 3 BOAaK)iAyK) ycxanaBAHBaxb nacoc Ha 
aMopxH3axopbi. 

Ha (J)yHAaMeHXHOH HAHxe ycxanoBACHbi nyryHHbie 
HHAHHApbi nacoca 9 , oxAHXbie b oahom Gaokc c 
KA anaHHbIMH KopoGKaMH. 

LtHAHHApHI HMCIOX BCXaBHblC BXyAKH 70 H3 KpCM- 
HHCXOH AaxyHH. Me^Ay oGoHMH UHJIHHApaMU 
pacnoAO^KCHa KaMCpa BcacbiBaiomero KOAnaxa 16 , 
HMCiomero HasHaHCHHC crAaacHBaxb HHepuHOHHbie 
xoAHKH Ha BcacbiBaHHH H 3XHM yAyHiiiaxb npouecc 
BcacbiBaHHA. BcacbiBaioiAHH (^Aanen; pacnoAo»ceH 
cnepCAH, B HH^CHCH HacxH Gaoka; HarnexaxeAbHbie 
(|)AaHAbi — HO Gokam, c oGchx cxopOH Gaoka. 

CboGoahbih HaxHexaxeAbHbiH 4^AaHeA hchoab- 
3yexcH AAA ycxAHOBKH npeAOxpaHHXCAbHoro (nepe- 
nycKHoro) KAanana 6 . KAananbi — BcacbIBaK)^^HH 13 
H HarnexaxeAbHbiM 15 — hmciox oAHHAKOBbie pas- 
MCpbl H no KOHCXpyKAHH npCAOXABAAIOX COGOH 
OAHOKOAbACBbie KAanaHbi c HanpaBACHHCM no uch- 
xpaAbHOMy uinHHAeAio. Knananbi hmciox npy^HH- 
Hyio Harpy3Ky. 

riopmCHb 11 , HarOXOBACHHblH H3 KpCMHHCXOH 
AaxyHH, nacaacHBaexcH Ha KOHHHCCKHii kohca uixoka 
77 H aaxArHBaexcA CHH3y KopOHHAxoH raiiKOH. Ilopui- 
HCBbie KOAbAA 12 A^AAIOXCA H3 sGoHHXa AAA BOAHI 
H H3 XCKCXOAHXa AAA XCMHblX H CBCXAblX He(J)Xe- 

npOAyKxoB. nopuiHCBbie KOAbua npyacHHAx 3a cnex 
cneAHAAbHoro pa3»CHMHoro KOAbAa, ha Koxopoe ohh 
HACa^CCHbl. 

BepxHHH KOHCA mxoKa aaxpenAAexcA na pe3bGe b 
noA3yHe 19 . 

nOA3yH BblXOACH H3 CXAAbHOH HOKOBKH H COCAH- 
HAcxcA c uiaxyHOM 22 npH noMomnnaAbAaJ, KOxopbiH 
Ac^Hx B HH^HCH FOAOBKC uiaxyHA B 3 anpeccoBaHHOH 
GpOH30BOH BXyAKC 20 . 

naACA yA^P^HBaexcA na Mccxe npn noMomn Asyx 
npy^HHHblX KOACA. 

ripHBOA nacoca pacnoAoacen na Bepxneii cxaAbHOH 
CBapHOH pAMC 23 , KOXOpaA COCAHHACXCA HpH HOMOUtH 
nexbipex koaohh 18 c hh^hch paMoii 7. 

K HHACHCMy AHCxy paMbi npHKpenAeHbi nanpa- 
BAAK)UJ,He 27 nOA3yHOB. 

Ha BCpXHCM AHCXe pAMbl yCXAHOBACH SACKXpO- 
ABHraXCAb, KOXOpblH COCAHHACXCA HpH HOMOmH 
3 AaCXHHHOH My(})XbI C pCAyKXOpOM HACOCa. 


Two suction and two discharge valves are provided 
in each of the liquid cylinder working chambers. 

As the piston moves upwards, the suction valve 
at the bottom end and the discharge valve at the top 
end become opened. The liquid is drawn by the piston 
into the bottom space from the suction pipe and 
displaced from the top space into the discharge pipe. 

During the downward stroke of the piston the 
above process is repeated but in reverse order. The 
liquid enters into the top space and leaves from the 
bottom end into the discharge line. Thus, all of the 
four working sides in the liquid end perform a full 
suction and discharge cycle in the course of every 
crankshaft revolution. 

The pump base 7 is of rigid welded design. It is 
fabricated of steel plates and permits to install the 
pump on vibration dampers. 

The cast-iron liquid cylinders 9 , made in a single 
piece with the valve chambers, are mounted on the 
pump base. 

Liners 10 of silicon brass are inserted into the 
cylinders. A suction air chamber 16 located between 
both cylinders serves for absorbing hydraulic shocks 
in the suction line, thereby improving the suction 
process. The suction flange is located on the front 
bottom portion of the cylinder casting. Discharge 
flanges are provided at both sides of the cylinder block. 

The non-employed discharge flange is used for 
installing a relief valve 6 . The suction and discharge 
valves 13 and 75 (respectively) are of the same di- 
mensions and design. Both are of the single-ring type 
with a central guiding stud. The valves are spring- 
loaded. 

The pump piston 77, made of silicon brass, is 
fitted on the tapered end of the piston rod 77 and 
held down by a slotted nut. The piston rings 72 
can be made either of hard rubber for water service, 
or of textolite for light or heavy petroleum products. 
A special spring ring placed under the piston rings 
presses the latter to the liner surface. 

The top end of the piston rod is screwed into the 
crosshead 19 . The latter is turned of a steel forging 
and is hinged to the connecting rod 22 by means 
of a pin 5 entering a bushing of bronze 20 , pressed 
into the connecting rod lower end. 

Two snap rings hold the crosshead pin in place. 

The pump power end is arranged on a welded 
top frame 23 connected to the pump base 7 by four 
columns 18 . 

The crosshead guides 27 are attached to the frame 
bottom plate. 

The upper plate of the top frame serves as a base 
for the motor. A flexible coupling connects the motor 
shaft to a gear reducer. 
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Pe^yKTOp — aHJlHHApHHeCKHH, C K0C03y6bIMH 
luecxepMMH, ;^ByxcTy^eHMaTbIH. 

KojieHHaxbiH Baji nacoca 4 jiexcHx Ha mapHKOBbix 
onopax. KojicHHaxbiH Baji MMcex cBepjieHHe, no koxo- 
poMy Macjio, no^aBacMoe MacjiMHbiM nacocoM, 
pacnpeACJiHexca no uiaxyHHbiM noAiunnnHKaM. 

Hacoc 3Hn-4 MO»cex 6bixb coGpan c ojiexxpo- 
ABHxaxejieM, pacnoJio^ennbiM c6oKy ox nacoca, b 
S aBHCHMOCXH OX XpcGOBaHHA SaKaSHHKa. ripn 3XOM 
pacnojiOKenHH pe^yKxop noBOpaHMBaexca na 180°. 

MacjiHHbiH mecxepcHHaxbiH nacoc 24 Kpennxcn k 
K opnycy jicbofo noAiunnHHKa KOJicnnaxoro Bajia, 
KoxopbiM OH npHBOAHxca BO BpamcHHe. 

MacjiBHbin Hacoc aaGnpaex Macjio Mcpea (j)HJibxp 
H3 MacjiHHoro Gaxa ycxanoBjiCHHoro na HnacHen 
paMC nacoca, n noAaex jviacjio Hepe3 MacjionanopHbin 
GanoK I B MacjiopacnpeACJiHxejibHyio KopoGny 2. 

XIoABHa Macjia b KaacAyio jihhhk) MacjionpoBOAa 
peryjinpyexcH ApocceJibHbiMH HxojibHaxbiMH BenxHji- 

MMH 5. 

K HanopHOMy Ganxy npncoeAHHHexcji ManoMCxp 
AJiH KOHxpojia AaBjieHHH Macjia b chcxcmc. 

JXjisi KOHxpojiH 3a paGoxoH nacoca cjiy^ax ABa 
MaHOMCxpa n MaHOBaxyyMMexp, ycxanoBjieHHbie na 
cnennaAbHOM mnxKe okoao nacoca. 

ripn noBbimeHHH AaBAenna b nanopnon ahhhh 
CB cpx MaKCHMaAbHOxo AaBACHHii HaxHexaHHH 3 am. 
(b CAynae aaKpbixon nanopnoii 3aABH»CKH n np.) 
npeAycMOxpen npeAOxpanHxeAbHbin KAanan, koxo- 
pbiH nepenycKaex bo BcacbiBaiomyio noAocxb nacoca 
noAaBaeMyK) nocAeAnwM >KHAKOcxb. 


The reducer is of the helical gear, doub]e-re- 
duction type. 

The pump crankshaft 4 revolves on ball bearings. 
Passages drilled in the crankshaft conduct the oil 
delivered by the oil pump, to the crankpin bearings. 

The type 3Hn-4 pump can also be furnished with 
side motor arrangement, if desired. The gear reducer 
will then be accordingly turned. 

The geared oil pump 24 is attached to the left- 
hand main bearing housing and receives its drive 
from the crankshaft. The oil pump draws oil through 
a filter from the oil tank 8 installed on the pump 
base and delivers it through a pressure chamber 1 
into the oil distribution box 2. The oil feed to each 
of the individual feed lines can be adjusted with the 
help of a throttling needle valve 3. 

A pressure gauge indicating the oil pressure in the 
lubricating system is connected to the pressure 
chamber. 

Two pressure gauges and a compound gauge, all 
arranged on a special instrument panel near the pump, 
permit to watch the operation of the type 3Hn-4 
pumps. 

A relief valve is provided, which will by-pass 
into the pump suction space the fluid delivered by 
the pump, if the pressure in the discharge line exceeds 
the maximum allowable limit 3 atm. This may happen 
if a valve on the discharge line is closed, etc. 


OCHOBHME MHHWE 


MapKa nacoca 3Hn-4 3Hn-4/I 

Tnn nacoca nopinncBOH, npHBOA- 

HOH, BepTHKaJTbHblft, 
ABoftnoro aghctbhh 

npOH3BOAHTeJTbHOCTb, 

AJia BOAbi c TCMnepaTypOH ao 30° C . . . 28 25 

AJIH TCMHblX He(})TenpOAyKTOB C B5I3KO- 

CTbiOAO 150° E 25 24 

/taBAenne narneTaHnn, m eod.cm 30 30 

Bbicoxa BcacbiBaHHH, m eod.cm. : 

BOAbi npn TCMnepaiype ao 30° C 5,5 5,5 

TCMHblX He4)TenpOAyKTOB c BH3KOCTbK> 

AO 150°E 4,5 4,5 

^naMcxp AHAHHApa, mm 100 100 

XoA nopuiHA, MM 150 150 

Hhcao oOopoxoB KOACHHaxoro BaAa nacoca, o6Imuh: 

npH AHCAC oGopOXOB ABHraXCAA “ 

1050 o6!muh Ill — 

965 odjMUH — 101 

nepeAaT04H0e oxHomenHc pcAyKxopa 1 : 9,423 

MapKa CMa30MHoro MacAa M hah CV 

SACKxpoABHraxeAb : 

Mapxa nH-85 MP-52-6 

MOiAHOCXb, Kern 5,5 5 

HHCAO oGopoxoB, oO/muh 1050 965 

HcnoAHCHHc 6pbi3ro3aiAHmeHHoe 

HanpaaccHHC, e 110/220 220/380 

poA TOKa nocxo- nepe- 

AHHblfi MCHHblM 


SPECIFICATIONS 

Pump model 3Hn-4 3Hn-4/l 

Type of pump vertical, driven, 

double-acting piston 



pump 


Capacity, cu. mjhr: 



water, up to 30° C 

heavy petroleum products, Engler vis- 

28 

25 

cosity up to 150 deg 

25 

24 

Discharge head, m w.c 

30 

30 


Suction lift, m w.c.: 


water, up to 30° C 

5.5 

5.5 

heavy petroleum products, Engler vis- 



cosity up to 150 deg 

4.5 

4.5 

Cylinder bore, mm 

100 

100 

Piston stroke, mm 

150 

150 

Crankshaft speed, r.p.m.: 



with 1050 r.p.m. motor 

111 

- 

with 965 r.p.m. motor 

- 

101 

Reducer gear ratio 

1:9.423 

Lubricating oil grade 

Mor Cy 

Electric motor data: 



type 

nH-85 

MP-52-6 

power, kW 

5.5 

5 

speed, r.p.m 

1050 

965 

make 

splash-proof 

voltage, V 

1 10/220 

220/380 

type of current 

D. C. 

A. C. 
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CraHUHH ynpaBJieHHH sjieKxpOABHraxejieM Cy-1022 h 

(flHCxaHUHOHHoro ynpaBJieHiw) Ky-122-2M 


MaxHHXHbiH nycKaxenb 


nM-3112 

FaOapHXHbie paaMepw, mm: 

920 

831 

IHHpHHa 

550 

550 

Bbicoxa 

1500 

1500 

Bee arperaxa cyxoro (c ajieKxpoABMxa- 
xeJieM), 

570 

570 


Motor control unit (remote) Cy-1022 and 

Ky-122-2M 

Magnetic starter nM-3112 

Overall dimensions, mm: 

length 920 831 

width 550 550 

height 1500 1500 

Total weight of dry pump with motor, . 570 570 


Ta6jiHita npHCoeflHHHxejibHbix pasMepoe ^jianueB naxpyOKOB 
Table of flange dimensions 


PasMepbi B MM 
Dimensions in mm 


! 

HaHMCHOBaHHe 4»JiaHua 

Flange 

yCJlOBHblH npoxofl 

HapyjKHbiM flinaMexp 
4)JiaHua 

Flange O. D. 

Anaiviexp no 
nenxpaM 6 ojixob 

Bolt circle diameter 

EoJixbi 

Bolts 

Nominal I. D. 

KOJTHHeCXBO 

Number 

Anaiviexp 

Diameter 

HarHexaxeJibHbiii 

Discharge 

80 

170 

138 

8 

14 

i 

BcacbiBaioiitHii 

Suction 

j 90 

180 

148 

8 

14 


OEbEM nOCTABKH 

B o6i>eM nocraBKH exoaht: 

Hacoc 3Hn-4 (3Hn-4/l) c ajieKxpoABiiraxejieM b c6ope 
IlycKoperyjiHpyiomaa annapaxypa (komoji.) 

MacjiHHbift Hacoc 


VOLUME OF DELIVERY 

Each pump shipment includes the following: 

Model 3Hn-4 (3Hn-4/l) pump with motor, assembled 
Starting and control unit (set) 

Oil pump 



Phc. 23. XapaKxepHCXHKa nacoca 3Hn-4/l npn nocxoan- 
HOM HHCJie o6opoxoB ajieKxpOHBHxaxejTJi « = 985 oSImuh 
npH AByx pe»cHMax: 

а) npM nocTOBHHOM nanope HarHexaHWH /^^=30 m eod.cm. 

б) npH nocTOBHHOM Bbicore BcacbieaHHa Hb=S,5 m eod.cm. 

Q, M^luac — npOH3BOflHTeJibHOCTfa Hacoca; % — oSbeMBwii kha; 

Hm, M eod.cm. — nanop HarHexaHHa; Hb, m eod.cm. — Hanop 

BCaCbIBaHHH 

npHMenaHHe: PeryjiMpoBKa npeAOxpaHHxejibHoro 
KJiananaHa noJiHbiftnepenycK npH Hm= 50— 55 tw eod.cm. 
Fig. 23. Model 3Hn-4/l pump performance chart, at 
constant motor speed 985 r.p.m. and two types of 
operating conditions: 

a) constant discharge head m w.c. b) constant suction lift 

//5=5.5 m w.c. 

Q — pump capacity, cii.mihr; — volumetric efficiency, %; Hm — 
discharge head, m w.c.; 7/5— suction lift, m w.c. 

Note: Relief valve adjusted for full capacity at 50 to 
55 m w.c. discharge head 
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Oca aMopmusamopoS ^ohoRozo K penmnu^ 
Side fastening MiSration damper 
Centre Lines 


PasMepti dnflKpenneHUfiHacoca 
H aMopmusamopan 

Pump to VLtration damper fastening 
dimensions 


Ml 



Phc. 24. ycraHOBOHHBifi nepxejK nacoca 3Hn-4 (3Hn-4/l) 
Fig, 24. Model 3Hn-4 (3Hn-4/l) pump installation drawing 


SanacHBie nacTH k ojieKxpooSopyflOBaHHio (komoji.) * 
SanacHbie nacTH k nacocy: 
lUTOK nopnnw, r728-9 
raftKa Ml 6, ^728-7 
rafiKa KpyrjiaH M24, ^728-73 
KOJibuo nopnmeBoe, 7^728-146 (2 mx.) 

KJianaHbi KOMnjieKXHO~co6paHHbie, BcacbiBaion^n^ h naxHexa- 
xejibHbiH, r728-30 (2 mx.) 
npyacHHa npeAOXpaimxejibHoro KJianana, r728-136 
KJianan npefloxpaHHxejibHbiii, 7i;728-137 
ce^Jio npe;toxpaHHxenbHoro KJianana, A'728-138 
HHCXpyMenx OKcnjiyaxauHOHHbm (konoui.) 
npHcnoco6jieHHe jiJifi BbieMa najibues nojisyna, 7^728-159 
npHcnoco6jieHHe ajih BbmpeccoBbmaHHH KOJiCHnaxoro Bana h 3 
Kopnyca peayxxopa, r728-161 

npHcnoco6jieHHe BbiCMa ce^ten HaxHexaxejibHbix KjiananoB, 
B728-164 

TexHHHecKaa AOKyMenxauHH (KOMnji.) 

* CocxaB aanacHbix Hacxefi k 3JieKxpoo6opyflOBaHiiK) cm. 
B KOHue Kaxajiora. 
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Spare parts for electrical equipment (set)* 

Spare parts for pump: 
piston rod, part No. r728-9 
Ml 6 nut, part No. 71728-7 
M24 locknut, part No. 7^728-73 
piston ring, part No. 7(728-146 (2 pcs.) 
valve assemblies, suction and discharge, part No. r728-30 
(2 pcs.) 

relief valve spring, part No. r728-136 
relief valve, part No. 7(728-137 
relief valve seat, part No. 7(728-138 
Service tools (set) 

Crosshead pin pushout device, 
part No. A728-159 
Special tool for pressing crankshaft 
from reducer case, part No. r728-161 
Discharge valve puller, part No. B728-164 
Documents (set) 


* Detailed list of electrical equipment spare parts see at 
the end of the Catalogue. 
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dJIEKTPOnPMBOMHblE nOPLUHEBHE HACOCbl 

muna dHn-7 

ELECTRICALLY DRIVEN PISTON PUMPS, 

type dIin-7 
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ITopuiHeBbie BepxHKajibHbie nacocbi xHna 3Hn-7 
c npHBOAOM ox ajieKxpoABHxaxejiH npeAHasHancHbi 
AJIB yCXaHOBKH Ha MOpCKHX, pCHHblX H OSCpHblX 
cyz^ax ajih nepeKanHBaHHa cojichoh h npecHoii boabi, 
a xaK»ce x^}«ejibix h jicfkhx He(J)xe^po;^yKxoB. 

TeMnepaxypa nepeKa^HBaeMOH xchakocxh jijih 
BOAbi H XH^Kejibix He4)xenpo;iyKxoB He AOJi}«Ha npcBbi- 
maxb 100° C, oth jicfkhx He4)xenpoAyKxoB — 28° C. 

BbinycKaioxcH cjie^yiomHe MapKH ajieKxpona- 
cocob: 3Hn-7, 3Hn-7/l, 3 Hn- 7 / 2 , 3Hn-7/3, OXJIH- 
HaiomnecH Apyr ox ^ipyxa xhhom aJieKxpoOTHxaxejia, 
HanopOM H KOHCXpyKXHBHbIM HCnOJIHCHHCM. 

Hacocbi MapoK 3Hn-7/l h 3Hn-7/2 Moxyx 6bixb 
HcnojibsoBaHbi oth nepcKanHBaHHa jicfkhx He4)xe- 
npojiyKxoB (6eH3HHa h ^p.) npn ycjiOBHH ycxanoBKH 
ajieKTpoABHFaxejiH bo BspbiBoOesonacHOM hchoji- 

HCHHH. 

Hacocbi xHna 3Hn-7 npe^cxaBJi^iiox co6oh nopiu- 
HCBbie /^Byxi^HjiHHApoBbie BepxHKajibHbie Hacocbi. 
npoixecc paOoxbi xa^Aoxo uHjiHHApa abohhofo 
AeHCXBHH ocymecxBJiaexcH aHajioxHHHO npoixeccy, 
OHHcaHHOMy B Hacocax xHna 3Hn-4. 

Bee ocHOBHbie yajibi nacoca CMOHXHpoBanbi na 
AByX paMaX CBapnOH KOHCXpyKHHH, HSFOXOBJieHHblX 
H3 JIHCXOBOH CXaJIHI HH>KHeH paMe 14 H BepXHCH 2. 
Ha HHacHCH paMe ycxaHOBjien AByxu;HJiHHApoBbiH 
FHApaBJIHHeCKHH 6jIOK 12 , OXJIHXblH 3aOAHO C KJianaH- 
HblMH KOpoOxaMH. 

BepxHaa paMa HMeex bha KopoOxH. C 4)poHxajib- 
HOH CXOpOHbl OHa nOAACp^HBaeXCH AByMH KOJIOHHaMH 
5. 06e paMbi, CKpenACHHbie OojixoBbiMH coeAHHeHHa- 
MH, COCXaBAHIOX »CeCXKyK) KOHCXpyKAHK). 

ItHJIHHApbl Hacoca HMeiOT BCXaBHbie BXyJIKH 11 , 
OXJIHXbie H3 AaxyHH. Me^Ay o6ohMH AHAHHApaMH 
pacnoAo^cena xaMepa BcacwBaiomeFO KOAnaxa 9 , 
npeAHa3HaHeHHOFo aah bochphhxha HnepAHOHHbix 
xoAHKOB npH BcacbiBaHHH, Hxo yAyHuiaex npOAcce 
BCaCbIBaHHH. 

BcacbiBaion^HH (j)AaHeA 20 pacnoAoaceH cnepeAH, 
B HH^KHen HacxH Gaokb, a HaxHexaxeAbHbie ^J-JiaHAbi 
36 — no 6oKaM, c oGenx exopoH Gnoxa (cm. pHc. 26). 

CboGoahmh HaxHexaxeAbHbiH 4>^aHeA HcnoAb 3 y- 
excH aah ycxanoBXH npeAOxpaHHxeAbHoro (nepe- 
nyexHOFo) xnanana 22 , xoxopbiH coeAHHaexcH co 
BcacbiBajEoiAHM xananoM b HHacHefi naexH Gnoxa. 

KnanaHbi b XAanaHHOH xopoGxe pacnonoaceHbi 
BepxHxanbHO ApyF hba ApyFOM. CeAAa h xnananbi 
H3roxaBAHBaK)xcH H3 GpoH3bi. BcacbiBaiouj;HH 10 H 
HaFHexaxeAbHbiH 7 xnanaHbi OAHHaxoBbi no pa3- 
MepaM H no xoHCxpyxAHH. Ohh npeACxaBnaiox 
coGoh OAHoxoAbneBbie xnanaHbi c HanpaBneHneM no 
AeHxpanbHOMy uinnHAeAio 6 , c npy^HHHOH HaFpy 3 X 0 H 
H ceAAaMH 8 , 

IlopuieHb FHApaBjmnecxoFo AHAHHApa cocxohx 
H 3 xpex Hacxeii: BepxHeii naexH nopnina 17 , xpbimxn 
nopniHA 18 H npoMeacyxoHHOFo xoAbua 19 . Bee 3 xn 
AexaAH H3FOXaBAHBaK)XCA: AAH BOAbI “ H3 AaxyHH, 
AAA xA^xeAbix H AexxHx He(J)xenpoAyxxoB — H3 nyxyna. 

BepxHAA Hacxb nopuiHA 17 nacaACHBaexcA na 
xoHycHyio nacxb mxoxa 13 , na nee HaAeaaioxcA 
pa3»cHMHoe 16 n nopmneBoe 15 xoAbna, aaxeM 
cxaBHxcA npoMeacyxoHHoe xoAbAo 19 , a xpbimxa 18 
CO BxopoH napoH anaAOFHHHbix xoAen; 16 h 15 naca- 
^HBaexcA Ha AHAHHApHnecxyio Macxb mxoxa h cHH 3 y 
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The piston motorpumps of the 3Hn-7 class are 
designed for application of sea-going, river and lake 
ships. They can handle brine or sweet water as well 
as petroleum products, no matter whether light or 
heavy. 

The temperature of the water or heavy oil handled 
must not exceed 100° C, and of volatile products 
-28° C. 

The following pump models of the 3Hn-7 type 
are manufactured at present time: 3Hn-7, 3Hn-7/l, 
3Hn-7/2, and 3Hn-7/3. They differ from each other 
in the motor type, discharge head, and design details. 

The model 3Hn-7/l and 3Hn-7/2 pumps may be 
used for handling volatile petroleum products (gaso- 
hne, etc.), but only if equipped with an explosion-proof 
motor. 

The type 3Hn-7 pumps are of the duplex, vertical 
piston class. The operating process taking place in 
each of the double-acting pump cylinders is the same 
as described above for the 3Hn-4 pumps. 

All main sub-assemblies of the pump are mounted 
on two welded frames fabricated of steel plate. The 
liquid end cylinder block 12 cast integrally with valve 
chambers is installed on the lower frame 14 , 

The upper frame 2 is box-shaped. Its front end 
is supported by two columns 3 . Both frames, inter- 
connected by bolting, form a rigid structure. 

The pump cylinders have replaceable liners 11 
cast of brass. The suction air chamber 9 located 
between both cylinders absorbs hydraulic shocks 
during the suction, thus improving the suction process. 

The suction flange 20 is located on the front bottom 
part of the fluid cylinder casting. Two discharge 
valves 36 are arranged at both sides of the liquid 
end (see Fig. 26). A by-pass rehef valve 22 installed 
on the non-employed discharge flange communicates 
with the suction space in the fluid cylinder bottom 
part. 

Valves are located in the valve chamber in pairs, 
one above the other. The valve discs and seats are 
made of bronze. The suction valve 10 is of the same 
design and dimensions as the discharge one 7. Both 
are of the single ring type with a central guiding 
stud 6 and a spring pressing the valve to the seat 8 . 

The liquid cylinder piston is composed of three 
parts: piston head 17 , piston cover 18 and spacer 
ring 19 . All of the above parts are made either of 
brass, for water service, or of cast iron, in case light 
or heavy petroleum products are to be handled. 

The piston head is fitted on the tapered part of 
the piston rod 13 . The spring ring 16 and piston 
rings 15 are slipped onto the piston head, after which 
the spacer ring 19 and the piston cover 18 with another 
set of rings 16 and 15 are placed on the cylindrical 
end part of the piston rod and clamped by a slotted 
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saxHrHBaeTCfl KopOHHaxoH raHKoii. IIopiiiHeBBie 
KOJIb^a 15 H3roxaBjiHBaioxcH: ajih boam ^ m 360- 
HHXa, AJIH TSiyKQJlblX H JieXKHX He^xenpOAyKXOB — H3 
XCKCTOJIHXa. 

BepxHHH KOHeu uixoKa 3aKpenjieH b noji3yHe 
KJIHHOM. nOJI3yH 5 H3rOXOBJieH H3 HyxyHa. COCOTHB- 
exc^ OH c uiaxyHOM 1 npH homoihh najitna 25, 
CHAHLUerO B 6pOH30BOH BXyjIKC HH^CHCH rOJIOBKH 
maxyna. IlajieH y^epKHBaexcH na Mecxe c noMombio 
AByx npy^HHHbix kojich. B maxyne npocBepjicHO 
oxBepcxHe jxjifL noABo;^a CMa3KH k najibny. 

IIojiayHbi xo^siT no hjicckhm MyryHHbiM HanpaBJia- 
iomHM^< Koxopbie npHKpenjieHbi k aa^Heii cxenKe 
BepxHCH paMbi. BepxH^H rojiOBKa uiaxyna — paabCM- 
Ha5I, C 6p0H30BbIMH BKJia^bllliaMH, COe^HHHCXCH Ha 
6ojixax. 

npHBo/^ Hacoca pacnojio^CH c jicboh cxopoHbi 
6 jiOKa HHjiHH/^pOB Ha cneuHajibHOH njioiii,a/i;Ke hhvKhch 
paMbi. 3jieKxpoABHraxejib 26 coeAHHaexca npn no- 
MoiHH 3JiacxnHH0H My(|)Xbi 27 c pe^yKxopOM Hacoca. 

Pe;tyKxop 31 — Hhjihh^^PHhcckhh, AByxcxynen- 
^axbiH, c Koco3y6biMH niecxepHHMH, aaKJiioHeH b 
HyryHHbiH Kopnyc. Bajibi pe^yKxopa ch^^hx b pojiH- 
Kono^tniHnHHKOBbix onopax. Kopnyc pe;^yKxopa hmccx 
pas'bCM no KOjiCHHaxoMy Bajiy. PenyKxop KpennxcH 
Ha 6ojixax k jicboh 6okoboh cxchkc sepxHCH paMbi, 
Kyna OH ycxanaBjiHBaexcH neHxpHpyK)nj,HM Bbicxy- 
noM. 

KojicHHaxbiH Baji Hacoca 33 jieacHX Ha kohh- 
HCCKHX pojiHKonoAuiHnHHKax. B KanecxBe onopbi 
jiCBoro KOHna Bajia HcnojibsyioxcH ;i;Be pojiHKOBbie 
onopbi pe^yKxopa, BenoMaa mecxepHH 52 Koxoporo 
CHOTT Ha Bajiy nacoca. KojieHnaxbm Ban hmccx 
oxBCpcxHH, no KoxopbiM Macjio, nonaBacMOC Macjia- 
HbiM HacocoM, pacnpcniCjiHcxcji no uiaxyHHbiM non- 
HIHnHHKaM. 

MacjHiHbiH mecxcpcHHaxbiH nacoc 28 nojiynacx 
^BH^CHHC OX XBOCXOBHKa BaJia npOMCacyXOHHOH 
niCCTCpHH pCAyKXOpa 2P, C KOXOpbIM oh COCOTHHCXCH 
mXH(|)XOM, BXOn^IinHM B na3 BaJia BC^yinCH UICCXCpHH 
MacjWHoro Hacoca. 

MacjiHHbiH Hacoc 3a6Hpacx Macjio Mcpea 4>HJibxp 
H3 MacjiHHoro Gaxa 27, ycxanoBjicHHoro na hhkhch 
paMC Hacoca, h nonacx Macjio b HanopHbiii 6aHOK 34, 
ycxaHOBjicHHbiH Ha BcpXHCH paMC. H3 HanopHoro 
6aHKa Macjio nocxynaex b pacnpcnejiHxcjibnyio ko- 
poGxy 55, npHcocnHHCHHyio k HanopnoMy Ganxy. 

MacjiHHbiH 6aK 27 npcncxaBjiacx co6oh pc3ep- 
Byap, K KpbiniKc Koxoporo npmcpcnjiCH $Hjibxp b 
BHAC xpyGbi, onaaHHOH ccxkoh. 

Ox pacnpcncJiHxcjibHOH kopoGkh 55 oxxonax 
xpH MacjionpoBOAa: k penyKxopy, k KOJicnnaxoMy 
Bajiy H nepcnycKHan jihhhh b MacjiHHbm Gax. rio^ana 
Macjia B Ka^nyK) jihhhk) pcryjinpyexcH npocccjibHbi- 
MH HrOJIbHaXblMH BCHXHJMMH. 

K HanopHOMy Ganxy 34 npHcoenHHCH ManoMcxp 

KOHXpOJIfl 3a MaBJICHHCM MBCJia B CHCXCMC. 

KOHxpojiH 3a paGoxoH nopiHHCBoro Hacoca 
cjiy^ax nBa ManoMcxpa h saKyyMMcxp, ycxanoBjiCH- 
Hbie Ha cncnnajibHOM ihhxkc bo3jic nacoca. 

npH nOBbimCHHH ^^aBJICHHH B HanopHOH JIHHHH 
CBcpx MaKCHMajibHoro niaBjiCHHH HarnexaHHii 50 
HjiH 100 M eod.cm. (b cjiynae xaKpbixoH nanopnoH 
aa^BH^KH H np.) npnxo^IHX b neiicxBHC npcnoxpaHH- 
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nut from bottom side. The piston rings 75 are either 
of hard rubber, for water service, or of textolite, 
for heavy and light petroleum products. 

The top end of the piston rod is secured in the 
crosshead by a cotter. The crosshead 5 is made of 
cast iron. A pin 25 entering a bronze bushing in the 
connecting rod lower end joins the crosshead with 
the connecting rod 7. Two snap rings hold the cross- 
head pin in place. A passage is drilled in the connecting 
rod to deliver oil to the pin. 

The crossheads move along flat guides 4 of cast 
iron, bolted to the upper frame rear wall. The con- 
necting rod upper end is split. The crankpin bearing 
shells are held together by bolts. 

The pump drive is located on a special platform 
of the lower frame, to the left of the fluid end. A 
flexible coupling 27 connects the motor 26 to the pump 
gear drive. 

The gear reducer 57 of the helical, double-re- 
duction type is enclosed in a cast-iron case. The re- 
ducer shafts rotate on roller bearings. The reducer 
case is split along the crankshaft axis. Bolts hold 
it to the left-hand side wall of the upper frame, in 
which it is located by a pilot ridge. 

The pump crankshaft 55 revolves on tapered roller 
bearings. Two roller bearings of the reducer, the 
driven gear 52 of which is mounted on the crankshaft, 
support the crankshaft left-hand end. Passages drilled 
in the crankshaft distribute the oil arriving from the 
oil pump to the crankpin bearings. 

The geared oil pump 28 receives its drive from an 
extension of the reducer intermediate shaft 29 to 
which it is coupled by a pin entering a slot in the oil 
pump drive gear shaft. 

The oil pump draws oil through a filter from the 
oil tank 27 installed on the pump lower frame and 
delivers it to a pressure chamber 34 located on the 
upper frame. From there the oil continues its way 
to the distributor 55 connected to the pressure cham- 
ber. The oil tank 27 is a receptacle in the cover of 
which a filter in the form of a screened tube is installed. 

Three oil pipes lead from the distributor 55 to 
the reducer, crankshaft, and a by-pass line to the oil 
tank, respectively. The oil flow through each line 
can be controlled by means of a throttling needle valve. 

A pressure gauge indicating the oil pressure in 
the lubricating system is also connected to the pressure 
chamber 34, 

The operation of the pump can be controlled 
by means of two pressure gauges and a compound 
gauge arranged on a special instrument panel next 
to the pump. 

In the event the pressure in the discharge line 
exceeds the permissible limit of 50 or 100 m w.c., 
respectively, which may occur if a valve in the discharge 


Sanitized Copy Approved for Release 2011/02/28 : CIA-RDP80T00246A058600040001-7 


Sanitized Copy Approved for Release 2011/02/28 : CIA-RDP80T00246A058600040001-7 


TejibHbiH KJianaH 22, npHKpenjicHHbiH k cboGoahomy 
H arHexaxejibHOMy ^jianiiy u.HjiHHflpoBoro 6jiOKa: 
OH aBxoMaxHHecKH oxKpbiBaexcH h nepenycKaex bo 
B cacbiBaiomyio nojiocxb nacoca no^aBacMyio nocjie;^- 

HHM KHAKOCXb. 

B Kopnyc npe^oxpaHHxeJibHoro KJianana aanpecco- 
BaHO ceAJio 24 , k KOxopoMy npnxepx xapejibnaxbm 
KJianaH 25 , npH»CHMaeMbiH k ce^Jiy npy^HHOH. 
Haacaxne npyacHHbi peryjinpyexcH bhhxom. 

/^jiH Ka^jioro AaBJieHHH HarnexaHHa, na Koxopoe 
paGoxaex nacoc cooxBexcxByiomeH MapKH, npe^o- 
xpaHHxejibHbiH KJianaH cnaGacen oco6oh npyacHHOH. 


piping is closed, etc., the relief valve 22 installed on 
the free discharge flange of the liquid end will come 
in action to by-pass automatically the fluid pumped 
into the suction side of the pump. 

The relief valve body has a seat 24 pressed in. 
A valve disc 25, lapped to this seat, is pressed to it 
by a spring. The spring force can be adjusted by 
means of a compression screw. 

A special spring is furnished for each pressure at 
which the pump of each particular model is to operate. 


OCHOBHBIE MHHBIE 


MapKa Hacoca 3Hn-7/l 3Hn-7/3 3Hn-7 

3Hn-7/2 

Thu Hacoca nopniHCBoii, npHEo^HOH, 

BepTHKaJIbHWH, ABOHHOrO 
AeHCTBHH 


npoH3BOAHTejibHOCTb Hacoca 
npH nepeKaTOBaHHH, M^lnac: 


boam c xeMnepaxypoit ao 
30° C 

85 

85 

85 

xa»cejTbix He(l)xenpoAyKXOB 
c BasKOCXbio AO 110° E 

75 

75 

75 

jiexKHX He4)TenpOAyKXOB 

60 

60 

60 

Hanop HarnexaHHa, m eod.cm. 

50 

100 

50 

BaKyyMMexpHMecKaa Bbicoxa 
BcacbiBaHHB npH nepCKanH- 
BaHHH, M eod.cm.: 

BOAW c xeMnepaxypOH ao 
30° C 

5,5 

5,5 

5,5 

TRTKQjihix He(J)xenpOAyKxoB c 
BHSKOCXblO AO 110° E 

4 

4 

4 

AerKHX He(J)xenpoAyKXOB (6eH- 
3HHa H np.) c xeMnepaxy- 
pofi AO 10° C 

3,5 

3,5 

3,5 

AexKHx He(J)xenpOAyKxoB c 
xeMnepaxypoft ao 28° C . . 

2 

2 

2 

Hhcjio oOopoxoB KOJieH4axoro 
Bana npH 1 460 oOjMun 

ABHraxejia, odjMUH 

71 

71 

71 

flHaMexp UHJiHHApa, mm 

180 

180 

180 

XOA nOpUlHB, MM 

225 

225 

225 

3AeKxpoABHraxeJib : 

Mapxa 

MAO- 
82-7 1/4 

MAO- 

72-83/4C 

MAO 

82-73/4' 

MoiAHOCXb, Kem 

20 

30 

20 

HHCAO oOopOXOB, o6ImUH . . . 

1460 

1470 

1500 

HanpaaceHHe, e 

220/380 

220/380 

220 

poA Toxa 

HcnojiHeHHe 

nepeMCHHbiH 

6pbi3ro3amHmeHHbm 

MaxHHXHbift nycKaxenb 

r aOapHXHbie pasMepbi arperaxa 
(BMecxe c ajiexxpoABHraxe- 
acm), mm: 

AJiHHa 

1860 

nM-3112 

1860 

1860 

lUHpHHa 

835 

835 

835 

Bbicoxa 

1713 

1713 

1713 

Bee cyxoro Hacoca, kc 

2030 

1920 

2000 

Bee Hacoca b paGoneivi co- 

CTOBHHH, K2 

2080 

1970 

2030 

Bee aAexxpOABHraxena c nyexo- 
boh annapaxypoM, k 2 

287 

452 

395 

Bee arperaxa cyxoro (c anexxpo- 
ABHraxeACM h nycxoBOii anna- 
paxypoi^),x^ 

2317 

2372 

2395 


SPECIFICATIONS 

Pump model 3Hn-7/l 3Hn-7/3 3Hn-7 

3Hn-7/2 

Type of pump vertical, driven, double-acting 

piston pump 


Capacity, cu. m/hr: 


water, up to 30° C 

85 

85 

85 

heavy petroleum products, 

Engler viscosity up to 

110 deg 

75 

15 

75 

light petroleum products 

60 

60 

60 

Discharge head, m w.c 

50 

100 

50 

Suction lift, m w.c.: 

water, up to 30° C 

5.5 

5.5 

5.5 

heavy petroleum products, 

Engler viscosity up to 

110 deg 

4 

4 

4 

light petroleum products 
(gasoline, etc.), up to 

10°C 

3.5 

3.5 

3.5 

light petroleum products, up 

to 28° C 

2 

2 

2 

Crankshaft speed with 1460 

r.p.m. motor, r.p.m 

71 

71 

71 

Cylinder bore, mm 

180 

180 

180 

Piston stroke, mm 

225 

225 

225 

Electric motor data: 

type 

MAn- 

MAn- 

MAn- 

82-71/4 

72-83/4C 82-73/4C 

power, klV 

20 

30 

20 

speed, r.p.m 

1460 

1470 

1500 

voltage, V 

220/380 

220/380 

220 

type of current 

A. C. 

A. C. 

A. C 

make 

Magnetic starter 

splash-proof 

nM-3112 


Overall Dimensions of pump 

with motor, mm: 


length 

1860 

1860 

1860 

width 

835 

835 

835 

height 

1713 

1713 

1713 

Weight of dry pump, kg 

2030 

1920 

2000 

Operating weight, kg 

2080 

1970 

2030 

Weight of motor with starter. 

kg 

287 

452 

395 

Weight of dry unit, including 

motor and starter, kg 

2317 

2372 

2395 
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OBtEM nOCTABKH 

B o6T>eM nocxasKH arperara 
Hacoc 3Hn-7 cooTsexcTByiomeft MapKH b c6ope 
3jTeKxpoflBHraxejiB 

MaxHHXHbiH nycKaxejit nM-3112 

3anacHbie HacxH k nacocy : 
mxoK nopuiHK, r731-23 
KOJibuo nopuiHCBoe, /^731-144 (4 lux.) 

Knanan, ^731-2 (4 mx.) 

ccAJio HaxHexaxejibHoro KJianana, JXlZl-'i (2 mx.) 
ce;^jio BcacbiBaiomero Rjianana, J\13\A (2 mx.) 

BxynKa mnHHaejiH, ^1,731-5 (4 mx.) 
raftKa KOJinaaKOsaa Ml 8, ^731-6 (2 mx.) 
raiiKa KOJinaMKOBan M20, Ji;731-7 (2 mx.) 
maftSa cxonopHaa, /1731-8, jyiZ\-9 (4 mx.) 
mnHHflejib RJianana, ^731-10 (2 mx.) 
npy»CHHa KJianana, /i;731-ll (4 mx.) 
railKa M20, ;ii731-12 (2 mx.) 
rafixa mxoKa nopmaa, /^731“66 
npyacHHa ^pe;^oxpaHHxeJIbHo^o KJianana, ^731-73 
Manacexa, ^731-97 (12 mx.) 

MHCxpyMCHX aKcnJiyaxaimoHHWH (KOMnji.) 
npHcnoco6jieHHe ^jih CbCMa ^o;^mImHHKOB 
3anacHbie nacxH k 3JTeKxpoo6opyAOBaHmo (komoji.)* 
TexHHHecKaa AOKyMCHxai^Ha (komoji.) 

*CocxaB aanacHbix Macxeif k 3JieKxpoo6opyAOBaHmo cm. 
B KOHue KaxaJiora. 


VOLUME OF DELIVERY 

Each pump shipment includes the following: 
type 3Hn-7 pump assembly, model as ordered 
Electric motor 
Magnetic starter nM-3112 

Spare parts for pump: 
piston rod, part No. r731-23 
piston rings, part No. ;],731-144 (4 pcs.) 
valves, part No. ^731-2 (4 pcs.) 
discharge valve seats, part No, ^731-3 (2 pcs.) 
suction valve seats, part No. ^731-4 (2 pcs.) 
valve stem bushing, part No. ^1,731-5 (4 pcs.) 

Ml 8 acorn nut, part No. ^731-6 (2 pcs.) 

M20 acorn nut, part No. J\12>\-1 (2 pcs.) 
lockplates, part Nos. A731-8 and A731-9 (4 pcs.) 
valve stem, part No. ^731-10 (2 pcs.) 
valve spring, part No. ^731-11 (4 pcs.) 

M20 nut, part No, ^731-12 (2 pcs.) 
piston rod nut, part No. /^731-66 
relief valve spring, part No. ^731-73 
packing ring, part No. J\13>\-91 (12 pcs.) 

Service tools (set) 

Bearing puller 

Spare parts for electrical equipment (set)* 

Documents (set) 

♦Detailed list of electrical equipment spare parts see at 
the end of the Catalogue. 
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Phc. 26. VcxaHOBOTOMH nepxeac uacocoB xuna 3Hn-7 
Fig. 26. Type 3Hn-7 pump installation drawing 
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Phc. 27. XapaKxepHCTHKa sjieKxponpH- 
BOAHoro nopuiHCBoro Hacoca 3Hri-7 
npH pa6oxe Ha boac: 

0, jw3/‘/ac — npoH3BOj5HTeJibHOCTb Hacoca; JV, 
Kem — MomHocTb Ha aajiy Hacoca; Ha, m eod.cm. 

■ — Hanop HarHexaHHa; % — khm Hacoca 

Fig. 27. Model 3Hn-7 piston pump per- 
formance chart, for water service: 

Q — pump capacity, cu.mjhr; N — power require- 
ments, kW; Hd — discharge head, m w.c.; 
i]i — pump efficiency, % 


COCTAB SAnACHLIX HACTEfl 
K ajIEKTPOOBOPyAOBAHHK) 
HACOCOB, nOMEmEHHLIX B HACTOflIU,EM 
KATAJIOrE 

K 3JieKTpoABHraTejisiM 

nOCTOHHHOrO TOKa 

KaxyuiKa rjiaBHoro nojiioca 
mexKOAep^aTejiH (^ 1 ^ komuji.) 
mexKH (2 KOMnji.) 

IIoAinHnHHKH (no 1 nix. Ka^floro xnna) 
KoHACHcaxop 

SanacHbie nacxn k nycKoperyjinpyioufeH annapaxype 
(komuji.) 

K ajieKTpoABHraxejiHM 
nepeMeHHoro xoKa 

IIoAiUHnHHKH (no 1 uix. KaacAOro xnna) 

SanacHbie Hacxn k nycKoperyjinpyiomeH annapaxype 
(komiui.) 


LIST OF ELECTRICAL EQUIPMENT SPARE 
PARTS FOR PUMPS INCLUDED IN TfflS 
CATALOGUE 

For Direct-Current Motors 

Main pole coil 
Brush-holders (^/4 set) 

Brushes (2 sets) 

Bearings (one of each type used) 

Capacitor 

Spare parts for starting and control equipment (set) 

For Alternating-Current Motors 

Bearings (one of each type used) 

Spare parts for starting and control equipment (set) 
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no Bceiu BonpocaM npHo6peTeHHH cyaoB 
H cy^OBoro oSopy;iOBaHHfl 
oSpamafirecb no ajtpecy: 

BCECOK)3HOE O B t E A H H E H H E 

„cy;iOMMnoPT'' 

MocKsa, r-200, CMOJicHCKan-CcHHaa IIji., 32/34 
Ajipec 4Ji« TCJierpaMM: MOCKBA Cy/^OHM^OPT 


Please address all enquiries in connection 
with purchasing of ships and various kinds of 
equipment for ships to: 

VSESOJUZNOJE OBJEDINENIJE 

"SUDOIMPORT” 

Smolenskaja-Sennaja PI., 32/34 
Moscow, G-200 

Cable address: SUDOIMPORT MOSCOW 
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CYAOBblE AH3EJIH 
6HCn{| 

15 

^BHraxejiB G^CHjg — 6i>iCTpoxoflHi.iH, 

MeTMpeXXaKTHBIH meCXHIJHJIHHapOBblH AH3e;fII> 

c peBepcHBHO-peayKBtHOHHOH nepeflaqefi. 

15 

CyflOBbie AHsejiH 6HCn jg BbinycKaioxca 

paa^IHMHblX MOAH(|>HKaiIHH, Kaac;iOft H3 koxo- 
pux npHCBoeHa CBoa saBOACKaa Mapna: 

3/16 — cyflOBoft AHsejib c qyrynHbiM Kapxe-, 
poM H KopnycoM pesepc-peflyKxopa, c npasbiM 
BpanjeHHeM BbixoaHoro <|)aaHn;a peBepc-pe^yK- 
xopa; 

346JI — xo ace, ho c aeBbiM BpaiiteHHeM 

BbixoaHoro (jjaanna peBepc-peayKxopa ; 

3/^60 — cyAOBOH AHseab c aaioMHHHeBbiM 
KapxepoM H KopnycoM pesepc-peAyKxopa, c 
npaBbiM BpaiiieHHeM bbixoahofo 4*AaHHa pe- 
Bepc-peAyKxopa; 

3/t6JIC — xo ace, ho c aeBbiM BpanienneM 
BbixoAHoro 4)aaHHa peBepc-peAyKxopa. 

/tHsejiH 6 H:cn ^ npHMenaioxcH b KaaecxBe 

raaBHbix ASHraxeaeft na cyAax MopcKoro, pea- 
Horo H pbi6onpoMbicaoBoro (|)aoxa. 


MARINE DIESEL ENGINES 
MODEL6HCn|| 

The Model 6^011 ^ engine {$ a high-speed, 
four-stroke six-cylinder Diesel engine with a reverse- 
reduction gear. 

15 

Model 6HCn:j^g Marine Diesel Engines are 
manufactured of various modifications, each of which 
has a separate trade-mark: 

37^6 — is a marine diesel engine with a cast 
iron crankcase and reverse-reduction gear housing, 
with a right-hand rotation of reverse-reduction gear 
output flange; 

3J[6Jl — ditto, but with a left-hand rotation of 
reverse-reduction gear output flange; 

5J16G — is a marine diesel engine with an 
aluminium crankcase and reverse - reduction gear 
housing with a right-hand rotation of reverse-reduc- 
tion gear output flange; 

3/J6JIC — ditto, but with a left-hand rotation 

of reverse-reduction gear output flange. 

15 

Model 6 ^Cn jq Diesel Engines are used as main 
engines on sea, river and fishing vessels. 


OCHOBHblE AAHHblE 


3/1,6 H 3A6C H 

MapKa 3A6JI 3A6JIC 

HoMHuajELHan (4JiHTe.iibHaH) moiijhoctl 
H a cbjiaHue pesepc-peAyKTOpa, 150 150 

HoMHHaJIBHOe HHCJIO oOopOTOB, 1500 1500 

^HCJIO UHJIHHApOB 6 6 

/InaMexp paOoHero uHjiHHApa, mm . . 150 150 

^AHHa xoAa nopuiHH, mm 180 180 

CpeAHee 9(}x|)eKTHBHoe AaBJienHe, KelcM^ 4,63 4,63 

CpeAHHH CKopocTb nopuiHH, m/cbk . . 9 9 

/I^eHCTBHTejibHaa cxenent c»caxiiH ... 14,5 14,5 

Handojitmee AaBJieHHe uHKJia, kzIcm^ . 65 65 

OcHOBHaa MapKa xonjiHBa . . . . . . AHsejitnoe 
yAejiBHBiH pacxoA xonjiHBa npH homh- 
HajibHOH MOHjHOcxH,a/a../«.c.^. He^ojiee 190 190 

OcHOBHaH MapKa CMasKH ..... . aBHauHOHHoe 


„MK-22‘' HAH 
„MC-20“, 
rOCT 1013-49 


yAeALHWH paCXOA CMaSKH, OTHeceHHWfi 
K HOMHHaJIBHoA MOHJHOCTH, el9,MC,H, 

He OoAee 10 10 

nepeAaxoHHoe hhcao peAyKxopa: 

Ha nepeAHeM xoAy . 1 : 3,07 

(hah 1 ; 2 , 02 ) 

Ha aaAHeM xoAy . l : 2,96 

MHHHMaAbHO-yCXOHHHBOe HHCAO OOopO- 

XOB, o6l,MUn 500 500 

Bee cyxoro ASHraxeAH (c MaxoBHKOM h 


peBepCHBHMM ycxpoficxBOM), m . . 1900 1600 


SPECIFICATIONS 

3/t6 and 3/I,6C and 


Model 3A6Jr 5J16JIC 

Rated (continuous) output on reverse- 
reduction gear flange, b.h.p, ... 150 150 


Number of cylinders 6 6 

Bore, mm . 150 150 

Piston stroke, mm 180 180 

Mean effective pressure, kg/sq.cm . . 4.63 4.63 

Mean piston speed, m/sec 9 9 

Actual compression ratio 14.5 14.5 

Maximum cycle pressure, kg! sq.cm . 65 65 

Principal fuel ........... diesel fuel oil 

.Specific fuel consumption at rated out- 
put (not over) g/b.h.p.hr 190 190 

Principal lubricant ......... aviation "MK-22” 


or "MC-20" 
USSR Standard 
1013-49 

Specific lubricant consumption relative 
to rated output (not over), 

gib.h.p.hr 10 10 


Reduction gear ratio: 

forward speed 

reverse speed 

Minimum stable speed, r.p.m. . . . 
Weight of dry engine (with a flywheel 
and reverse gear), kg 


1 : 3.07 
(or 1 : 2.02) 
1 : 2.96 

500 500 


1900 1600 
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Phc. 1, /iHsejiB BH 4 CO CTopoHfci Hocxa ynpaBJiCHHa h CBepxy 

Fig. 1. Top view of Model 3/1,6 Diesel Engine and view from control panel 
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ra6apHTi>i, jtM\ 

(c BaioM OT6opa mouihocth) 2460 2460 

umpHHa 880 880 

Bbicora ot och KOJieHHaToro Bajia 710 710 

paccTOflHHe OT OCH Bajia 40 hhhc- 

HCH TOHKH 450 450 

4.iiHHa 563 Bajia oT6opa moiuhocth 2380 2380 

ypaBHOBeuieHHOCTB 4BHraTejib 

nOJIHOCTbK) 


ypaBHOBemen 

KOHCTPVKUHJI flBHrATEJIfl 

OcTOB ABHrareJiH. OcHOBaHneM ^BHrarejia 
HBJIHeTCH K a p T e p , COCTOailJHH H 3 AByX 
qacTOH: Bepxneii h HHacHeH. BepxHnS 
K a p T e p necex ceMB noABecHBix noAniHURH- 
KOB KopeHHbix uieeK KoaeHqaxoro Baaa. Hhjk- 
HiiH Kapxep cjiyacHT Macaoc 6 opHHKOM h 
necex nepe^any k BO^aHOMy, MacaanoMy h 
TonaHBO-noAKa^HsaiomeMy nacocaM. 

BKaaABimH KopeHHbix noAmnnHHKOB — 
cxaabHtie, saaHxtie cbhhiiobhcxoh SpoHsoii. 

Bjiok UHJiHHApoB cocxoHx H 3 py 6 amKH uu- 
aHHApoB, B KoxopyK) 3 anpeccoBaHBi 6 BxyaoK 
pado^HX HHAHHAPOB, OMblBaCMBIX BOAOH H 
HMeioiiiHx pe 3 HHOBOe ynaoxneHHe b HHacHeft 
qacxH, 

roJiOBKa 6jiOKa uhjihhapob — oSmaa a^h 
inecxH uaaHHAPOB. FoaoBKa uhahhapob Kpe* 
nnxca k Kapxepy BMecxe c 6aoKOM nextipnaA- 
naxBio aHKepHbiMH uinHatKaMH. MeacAy roaoB- 
Koii H 6aoKOM ycxanaBaHBaexca aaioMHHHeBaa 
ynaoxHaiomaa npoKaaAKa. FoaoBKa HMeex 
iiiecxL yray6aeHHH, odpasyionjax, BMecxe c 
BbieMKaMH B nopinnax, KaMepBi cropaHHa. HaA 
KaacAOH KaMepoH ycxanoBaena, (|)opcyHKa (b 
ueHxpe)^ H no abb Bnycantix Kaanana. Ha 
Bepxnen naocKOcxH roaoBKH ycxanoBaenbi ceMb 
pa3x>eMnBix noAninnnnKOB pacnpeAeanxeaB- 
nBix BaaoB; no 6 okobbim cxoponaM roaoBKH 
Kpenaxca BnycKnon n BBinycKnon KoaaeKxopBi. 

KpMBouiHnHO-uiaryHHbiii MexaHHSM. K o a e n - 

^axBiH Baa — KOBanBin, h 3 aernpoBannon 
cxaan, HMeex mecxB KpHBoninnoB, pacnoao- 
acenHBix b xpex naocKOCxax, noA yraoM 120°. 
meKH KpHBoninnoB KpyraBie. KopennBie n 
maxynnBie meiiKH Baaa — noaBie, aaKpBiBa- 
loxca 3arayniKaMH h coeAHnenBi CBepaennaMH 
A^a npoxoAa Macaa; padonaa noBepxnocxB 
meeK — aaKaaennaa. Ha ceABMyio (KopMOByio) 
uieHKy Baaa nanpeccoBan (|)aaneH a-^h Kpen- 
aenna MaxoBHKa, b nepByio meiiKy aanpecco- 
Ban XBOCXOBHK A-^a npnBOAa MexannaMa pac- 
npeAeaenna, arperaxoB n Baaa AonoannxeaB- 
Horo ox6opa Moninocxn. 


Overall dimensions, mtn: 

length (with power take-off shaft) 2460 2460 

width 880 880 

height measured from crankshaft 
axis ............. 710 710 

distance between shaft axis and 

bottom point 450 450 

length without power take-off shaft 2380 2380 

Balance complete balanc- 

ing of engine 


DESIGN 

Engine body* The Crankcase, serving as the 
engine bedplate, consists of two parts. The Upper 
part of the crankcase carries seven supporting jour- 
nal bearings of the crankshaft. The Lower part 
of the crankcase serves as the oil sump and carries 
the drives to the water, oil and fuel pumps. 

The main bearing inserts are made of steel lined 
with lead bronze. 

The cylinder block consists of a water jacket 
with pressed-in six working cylinder liners which are 
flushed with water and fitted with sealing rubber rings 
in its bottom part. 

The cylinder head — is in one block for six cy- 
linders. The cylinder head is attached to the crankcase 
together with the block by means of fourteen stay 
bolts. An aluminium sealing gasket is placed between 
the cylinder head and the block. The cylinder head 
has six cavities, which together with the piston re- 
cesses, term the combustion chambers. Each chamber 
is fitted with a sprayer (in the centre) and two inlet 
valves. Seven split bearings of camshafts are installed 
on the cylinder head; inlet and exhaust collectors 
being fixed on both sides of the cylinder head. 

The crank mechanism. The Crankshaft is 
of alloy steel, forging with six cranks placed at three 
planes at an angle of 120°. The crank ^ebs are round. 
All main and connecting rod journals are hollow and 
are closed with steel plugs. The journals are inter- 
connected by drillings for the lubricant. The working 
surface of the journals is hardened. A flange is 
pressed on the seventh (rear) crankshaft journal for 
locating the flywheel, whilst an extension, pressed on 
the forward journal, enables a drive for the distribu- 
tion mechanism, the aggregates and for the auxiliary 
power take-off shaft. 
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M a X o B H K , ycxanoBJieHHMH na cfDJianixe The Flywheel mounted on the crankshaft flange 


KOJieHqaxoro Bajia, coeAHHen c (|)pHKrtHOHHOH 
My4)xoH peBepc-peAYKxopa. 

IIopmeHB— mxaMnoBaHHBiH, h 3 a JiioMHHiie- 
Boro cnjiaBa. B KanaBKax nopnina ycxanoB- 
JieHLI KOMnpeCCHOHHBIX KOJIbl^a C UHJIHH- 

ApnqecKOH paSo^eii noBepxHocxbio h xpH 
Macjiocx,eMHBix Koatita c KOHHqecKoft noBepx- 
HOCXBK). KoMnpeccHOHHLie KOJibi^a HMeiox no- 
pncxoxpoMOBoe noKpbixne. 

IIopniHeBoft ^aJIe^ — iiycToxeabin, njia- 

BaiOIIlHH, C XOpi^OBBIMH aJIK)MHHHeBbIMH Sax- 
jiyniKaMH. 

niaxyn — inxaMnoBaHHMH, ns aernpoBan- 
HOH cxajiH, CO cxepacHCM AByraspoBoro ceqennH. 
Hhhchhh roJiOBKa pa3x>eMHaa, coeAnnaexca 
innHJibKaMH n hmccx cxaatHbie xonKOCxenubie 
BKJiaABimn, saanTbie cbhhixobhcxoh 6p0H30H. 
B BcpxHioK) rojiOBKy sanpeccoBana 6poH30Baa 
BxyaKa. 

OpraHbi pacnpeAeJieHHR* /i;BHraxeab HMeexABa 
pacnpeAeanxeJibHbix Baaa, ycxanoBJieHHbie ne- 
nOCpeACXBCHHO HBA BnyCKHblMH H BBinyCKHbIMH 

KaananaMH. KyaaqKH pacnpeAcaenna nsroxo- 
bjichli aaoAHO c saaaMH h hmgiot noBepxnocx- 
nyio saKajiKy. IIIeiiKH pacnpeAeanxeatHbix 
BaaoB pa 6 oxaK)x b noAuinnnHKax h 3 aaiOMH- 
HHCBoro ctiaaBa. IIphboa pacnpeAeanxeatHbix 
BaaoB ocynjecxBJiaexca ox Koaenqaxoro Baaa 
qepea BepxnKaabHbin Baa n KonnaecKne me- 
cxepHH. PacnpeAeanxeabHbie Baabi coeAnnenbi 
MeaeAy C 060 H itHaHHApnqecKHMH mecxepHaMH 
H Bpaiijaioxca b pa3Hbie cxopoHbi. 

TonjiHBHafl CHCxeiwa cocxonx h 3 nOAKaanBaio- 
ii^ero KoaoBpaxHoro nacoca, mecxHnaynacep- 
Horo nacoca soaoxnnKOBoro xnna n saKpbixbix 
MHoroABipqaxbix (|)opcyHOK. B xonanfinyio ch- 
cxeMy BKaionen (^nabxp. 

TonaHBHbiH nacoc naBemen na abh- 
raxeab co cxoponbi nocxa ynpasaenna. Hacoc 
iiMeex BCxpoenHbiii BcepeacHMHbin neHxpo6eac- 
HbiH peryaaxop. 

$opcyHKa — c KonnaecKOH nocaAKon 
nrabi. IlepeA (|)opcyHKOH ycxanoBaen njeaeBon 
(f)Habxp. 

TonaHBHbiH (|)Habxp — BOHaoqnbiH, 
CABoeHHbiH, ycxanoBaen nepea nacocoM. 

CHCxeMa CMasKH — u^pKyaauHOHnaa ; pa 6 o- 
qaa noBepxnocxb unaHHApoB CMasbiBaexca nac- 


is connected with the friction clutch of the reverse- 
reduction gear. 

The Piston is stamped of aluminium alloys. Two 
compression rings with cylindrical working surface and 
three scraper rings with bevel surfaces are inserted 
into the piston grooves. The compression rings are 
porous chrome plated. 

The Piston pin is of the hollow, floating type 
with aluminium end covers. 

TheConnecting rod is stamped of alloy steel 
and is beam-shaped. The split big-end coupled to- 
gether by studs has thin steel inserts, lined with lead 
bronze. The bronze bushing is pressed into the 
top end. 

The Camshafts* The engine is fitted with two 
camshafts placed directly over the inlet and exhaust 
valves. The cams are integral with the shafts. The cam 
surface is hardened. The journals of the camshafts 
rotate on aluminium alloy bearings. The camshafts are 
driven from the crankshaft through the vertical shaft 
and bevel gears. The camshafts are interconnected 
through spur gears and rotate face to face. 

The Fuel system consists of a fuel lift screw 
pump, a six-plunger slide valve type pump and of 
the closed type multi-hole injectors; a filter is in- 
cluded into the fuel system. 

The Fuel pump is suspended on the engine 
side, where the control post is located. The pump 
is provided with a build-in all-speed centrifugal 
governor. 

The Injector — with the taper fitted needle, 
A slot filter is mounted in front of it. 

The Fuel filter. Twin felt element fuel oil 
filter is fitted in front of the pump. 

The Lubricating system is of the circulation 
type; cylinder walls are lubricated by oil splashed 
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jiOM, pa36pBi3rHBaeMbiM KpHsomnnHO-maxyH- 
HbiM MexaHH3MOM. /^BHraxejib HMeex cyxoH 
Kapxep; Macjio oxKa^HBaexcfl h3 hocoboh h 
K opMOBOH qacxeii Kapxepa AByMH ceKi^HHMH 
mecxepenqaxoro Macjianoro nacoca ; xpexba 
ceKiiHfl Harnexaex Macao qepea (J)Hai>xpi>i h 
xoaoAHabHHK k paMOBbiM noAUiHnHHKaM h 
AP yrHM MGCXaM CMa3KH. 

^Habxp Macaa — npoBoaoaHO-meaeBOH, 
c 3 aeMeHX 0 M xohkoh o^hcxkh. 

B CHCxeMy CMa3KH BKaioaaexca pyqHoS 
nopuineBOH nacoc, cayHcamHH jijie npoKaqn- 
BaHHH Macaa qepea CHCxeMy CMa3KH nepe^ nyc- 

KOM ABHraxeaa. 

CHCxeMa oxjid>KAeHHH — aaMKnyxaa, c boab- 
HbiM xoaoAHabHHKOM. Ha ABHraxeae ycxanoB- 
aeno abb ueHxpo6eacHbix BOAaHbix nacoca: 
oahh BKaioqeH b ixHpKyaaixHOHHyio cpicxeny 
oxaaacACHHa, APyroft npoKaqHsaex 3a6opxHyK) 
BOAy qepes boao-boahhoh xoaoAHabHHK. 

B mipKyaauHOHHyio cHcxcMy BKaionen xep- 
Mocxax, noAAcpJKHBaioiijHii nocxoaHnyio xcMne- 
paxypy nHpKyanpyiomeK boam. 

riycKOBaH cMCxcMa. OcHOBnaa cncxeMa nycKa — 
9 aeKxpHqecKaa ( 9 aeKxpocxapxepoM). 

Ha ABHraxeae HaBemen xaKace aapaAHbiii 
9aeKxporeHepaxop Momnocxbio 1200 em, na- 
iipaacenneM 24 e, B KOMnaeKx 9aeKxpoo6opyAO- 
BaHHH bxoaht aKKyMyaaxopnaa 6axapea, peae- 
peryaaxop n iiycKOBOe peae cxapxepa. 

BcnoMoraxeabHaa aBapHHHaa CHCxcMa nyc- 
Ka ABHrareaa — ca^axbiM B03Ayx0M. 

IUhxok ynpaeaeHHfl h kohtpojia. Ha njnxKe 
ynpaBaenna n Konxpoaa pasMenjenbi : pbinar 
ynpaBaenna noA^qii xonanBa, nycKOBaa KHonKa 
cxapxepa, BoabXMexp, ManoMexp Macaa, A^cxan- 
HHOHHblil XepMOMexp BOAbI, AHCXaHI^HOHHblH 
xepMOMGxp Macaa, iiHAHKaxop oaeKxpoxaxo- 
Mexpa II 6aoKxi 9aeKxpo3aiijHXbi c naaBKHMH 
BCXaBKaMH. 

PcBepc-peAyKxop — necoocHbiH, oahoxoao- 
BOH, C (|)pnKIXIIOHHOH AByXAHCKOBOH My(|)XOn 
II mecxepenqaxbiM peAyKxopoM. 

HoMHiiaabHoe nepeAaxoqnoe qncao peAyK- 
xopa 3:1 (nsroxoBaaioxca xaKace peAyKxopw c 
iiepeAaxoqHbiM qncaOM 2:1). 

nOAIUHnHHKH BGAOMOrO BBAB peBepC-pGAyK- 
Topa BOcnpiiHHMaiox ynopnoe AaBaeniie rpeS- 
Horo BHHXa. 


by the rotating crank mechanism. The engine crank- 
case is of the dry sump type; the lubricant is pumped 
out from the fore and aft parts of crankcase by 
means of two sections of the gear type oil pump. 
The third section of the pump forces the lubricant 
through the filters and the cooler to the main bear- 
ings and to other places of lubrication. 

The Oil filter is of the gauze element type 
for fine cleaning of lubricant. 

The lubricating system comprises a manual piston 
pump, used to pump the oil through the lubricating 
system before starting the engine. 

The Cooling system is of the closed circuit 
cooling water type. The engine is equipped with two 
centrifugal water pumps; one is engaged in the cir- 
culating cooling system; the other pumps sea water 
through the water cooler. 

A thermostat, included into the circulating system, 
helps to maintain constant temperature of the circu- 
lating water. 

The Starting system. The principal starting 
system is by electricity (an electric starter). 

An electric charging generator, 1200 W, 24 V is 
suspended on the engine. The electrical equipment 
set includes also a storage battery, a relay-regulator 
and a starting relay. 

The emergency starting of the engine is by com- 
pressed air. 

The Instrument panel. Located on this panel 
are: a fuel feed control lever, push button for the 
engine starter, the voltmeter, the oil gauge, the distance 
water thermometer, the distance oil thermometer, the 
tachometer indicator and the electric relay blocks 
with safety fuses. 

The Reverse-reduction gear is non-coaxial, 
single-stroke, with a double-disc friction clutch and 
a gear-driven reduction unit. 

The reduction gear rated value is 3:1 (some 
are 2:1). 

The driven shaft bearings of the reverse-reduction 
gear assume the propeller shaft thrust pressure. 
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S U DOIMPO 


0B1>EM nOCTABKH 

B o5'i»eM nocxaBKH o^Horo ABHraxeJiH bxoaht: 

a) /tBHraxejiL b c6ope c HaBeineHHbiMH na HeM Mexa- 
HHSMaMH H yCXpOHCXBaMH : XOnJIHBOnOAKaHHBaiOmHM, 
XOnJIHBHBIM, MaCJIHHLIM, BO^HHBIM npeCHOH BOAW, 
BOAHHBIM 3a6opXHOH BO AM HaCOCaMH, XOnJIHBHBIMH H 
MacjiflHMMH (|)HJii»xpaMH, pexyjiflxopoM, 9;ieKxpocxap- 
xepoM, 3.ieKxporeHepaxopoM, peBepc-peAyicyopoM, bbix- 
jionHLiM oxjiaMCAaeMUM KOJiJieKxopoM^ BcacwBaioiijHM 
KOjiJieKxopOM c npHeMHoii tojiobkoh, iqnxKaMH ynpas- 
JieHHH H npH6opOB, XOnJIHBHHM, MBCJIHHBIM, BOA^HBIM 
xpy6onpoBOAaMH c neodxoAHMOH apMaxypoH, Kpene- 
HCOM, mxyi^epaMH h raiiKaMH b Mecxax noACoeAHHeHHH 
cyAOBBix xpy6onpOBOAOB, nepeAHeii dajiKoii h onopaMH 
KpenjreHHfl ABHraxejra k cyAOBOMy (t)yHAaMeHxy ; 

6) KOMHJieKx npH6opoB, ycxaHOBJieHHBix na mHxax 
ynpaBJieHHH h npH6opoB : AHCxaHUHOHHBie xepMOMexpBi 
BBixoAHiijero Macjia h boam, ManoMexp Macjia, H3MepH- 
xejiB 9JieKxpoxaxoMexpa, nycKOBaa KHonKa cxapxepa, 
6 jiokh saiitHXBi, BOJiBxaMnepwexp, Kpan nycKOBoro bo 3- 
Ayxa c MBHOMexpoM, posexKa nepeHocHoft jiaMHBi h 
njiaBKHe BCxaBKH; 

b) ysjiBi H arperaxBi ne HaBemHBaeMBie na ASHraxejiB, 
X. e. aKKyMyjiHxopBi, peae-peryjaxop, (t)HJiBxp, boao- 

BOAHHOH H BOAO-MaCJIHHBIH XOJIOAHJIBHHKH, pyHHOH MBC- 

vionoAKaHHBaioiiiHH nacoc, xepMocxax, npoBOAa h x. a- ; 

r) HHAHBHAyajiBHBiH KOMHJieKX 3anacHBix aacxeH, B 
xoM HHCJie: KOMnjieKx nopuiiieBBix KOJiei;, 4 npyHCHHBi 
KJianaHa, BajiHK c xpBiJiBMaxKOH boahhofo nacoca, (}x)p- 
cyHKa, ABa pacnBi^Hxejra, njiyHMcep c rHJiB30 H xohjihb- 
Horo nacoca, ceKUHH xonjiHBHoro ^HJiBxpa, npoKJiaAKH, 
mafidBi, cajiBHHKH, MCAHoacdecxoBBie KOJIB^a, KoianjicK- 
xBi sanacHBix nacxeii k xonjiHBonoAKaHHBaiomeMy na- 
cocy, renepaxopy, pejie-peryjxaxopy, cxapxepy, xaxoMC- 
xpy H X. A. ; 

a) KOMHJieKx HHcxpyMCHxa, Heo6xoAHMoro A-^fl o6cjiy- 
HCHBaHHfl, c6opKH H pa36opKH ABHFaxejia, KyAa bxoahx : 
Ha6op raeaHBix KjiioaeH, npHcnoco6jieHHe a-^h CT>eMa 
(|)opcyHOK, ujHnuBi, oxBepxKa, myn, mnpHu A*^a cMasKH 
peBepC‘peAyKxopa, npHCop a-^ih onpeAeaenna BMT h x. a. 

npH saKase oroBapHsaeTca : 

ocxaBKa ABHraxeaa c BaaoM ox6opa moiuhocxh 
ero H nepcAaxoHHoe hhcjio peaepc-peAyKxopa 


B nocxaBKe aKKywiyjia- 



% 




The delivery set of each 

a) The engine assembled 
and accessories, fuel-feed, 
water pumps, fuel and oil filt 
generator, reversing reduction g 
intake collector with receiving 
instruments, fuel, oil and water 
fixtures, fastenings, pipe connecti 
where the ship pipelines are con 
supports for securing the engine to t 

b) a set of instruments mounte 
instrument panels: remote control 
discharged oil and water, oil press 
device of electric tachometer, startiri 
protective devices voltameter, starting a 
gauge, socket for portable lamp and f 

c) units and assemblies not mounte 
i. e. storage batteries, relay-regulator, fil 
water-oil refrigerators, hand oil pum 
ductors, etc. 

d) an individual set of spare parts 
piston rings, 4 valve springs, a shaft 
impeller, an injection nozzle, two atorhi 
a fuel pump housing, a fuel filter secti 
oil seals, copper-asbestos rings, sets o 
fuel-feed pump, generator, relay- regu 
meter, etc. 

e) a set of tools necessary for asse 
the engine, which includes: a set of 
removing injection nozzles, tongs, a 
gauge, a syringe for lubricating the 
a device for determining the tof^ 


When placing an or 

1. Whether the engine 





a power take-off shaf 
reversing reducti^ 

2. Whet 


VSESOJUZNOJE OBJEDINENIJE 

SUDOIMPORT 

SSS R MOSKVA 
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CyaOBOM flMSEJlb 
12 

6HCn 

14 

12 

/^BMraTejib MapKM 6 HCn — (K 551 ) — neTbi- 

pexTaKTHbiJi, BMxpeKaMepHbiM, mecTMu;jijiHHApo- 
BbiM AMsejib, npeAHaBHaneHHbiM pa6oTbi na 
rpe6HOM BMHT nepes peBepcMBHO-peAyKTopHyio 
nepe^any. 

12 

T^BMraxejib MapKM 6HCn-^ - ycTanaBjiMBaeTCH 

Ha peHHbix M MopcKMx Kaxepax, a xaKxce Ha pbi6o- 
npoMbicjiOBbix cyAax. 

BjiaroAapH neSojibiuoMy Becy axoro A^Mra- 
XeJIH M ypaBHOBemCHHOCXM CMJI MHepAMM KpMBO- 
iiiMnHo-maxyHHoro MexaHMSMa oh Moxcex ycxa- 
HaBjiMBaxbCH Ha cpaBHMxejibHo JiexKMx cyAax. 
3x0 oGcxoHxejibcxBo, a xaKxce HajiMMMe peAyK- 
xopHOM nepoAaHM, noHMxcaioiAeM hmcjio oSopoxoB 
rpe6Horo Bajia, hobbojihiox nojiynMXb xopomMe 
xoAOBbie KanecxBa cyAOB, na Koxopbix vcxa- 

12 

HaBjiMBaioxCH ambojim MapKM GHCn - . . 


MARINE DIESEL ENGINE 

MODEL 64Cn II 
14 

The Model 6HCn J^ (K551) is a six-cylinder, 

four-cycle, turbulence-chamber Diesel engine with a 
revers-reduction gear designed for driving of pro- 
pellers. 

12 

Model 6HCn ^engines are usually installed in 
river or sea cutters as well as in fishing boats. 

Due to their small weight and balanced inertia 
forces of the crank mechanism, these engines are 
suitable for comparatively light vessels. This feature, 
in combination with the presence of a reducing gear 
unit decreasing the propeller shaft speed, allows to 
obtain excellent running factors in ships equipped 
1 9 

with Model 6HnC , . Diesels. 

14 


OCHOBHblE AAHHBIE 


HoMMHajibHaH (AJiMTejibHaa) MOutHOCTb 

na (t)jiaHne pe^yKTOpa, a.Ji.c 80 

HoMMHajifaHoe hmcjio oSopoTOs, o6/mmh. 1500 

HaM6ojibmaH KpaTKOBpeMeHHaa mouj;- 

HocTb (ne 6ojiee 2-x nacoB), a.ji.c 88 

Hncjio oOopoTOB, cooTBeTCXByiomee 

HanOGJibuieM moluhoctm, o6/mmh 1550 

HkCJIO qpIJIMH^pOB 6 

AnaMeTp paConero qmiMH^^pa, mm 120 

'KOJJ, nOpIUHH, MM 140 

OcHOBHaa MapKa TonjiMBa Ai^ 3 ejibHoe «JI» 

y;;ejibHbm pacxofl TonjiwBa 

(10 000 KKaji/xr) npn HOMnnajibHOM 

MOiqHOCTM, r/s.ji.c.H He 6ojiee 220 

OcHOBHaa MapKa cMasKn A^3ejibHoe A-H 

y^^ejibHbiM pacxoA CMasKW, OTHeceHHbiw 
K HOMMHajibHOM MoiqHocTH, r/s.ji.c.H. He Oojiee 7,5 
HanpaBJiCHue Bpamenna (co CTopoHbi 
MaxoBHKa): 

KOJieHHaToro Bajia ^BPiraTeaa .... aesoe 

rpe6Horo Baaa npasoe 

,Zi;BMraTeab K 551-2 K 551-3 

IlepeAHHM xo,z;: 

nepe,z^aTOHHoe HMcao 2,037 3,037 

oSopoTbi rpe^Horo Baaa 736 495 

MaKCMMaabHbiM ynop, kt 1100 1300 

3a,niHMH xoa; 

nepe^aTOHHoe nwcao 1,923 2,96 

o6opOTbi rpe6Horo Baaa 780 506 

MaKCMMaabHbiH ynop, kf 900 1100 

MHHHMaabHO-ycTOMHHBoe HMcao o6o- 

pOTOB, o6/mhh 500 

CxeneHb HepaBHOMepnocTH ^^BHraxeaa He 6oaee 1:125 
Bee cyxoro ^liBMraTeaa (c MaxoBMKOM), KF ne 6oaee 1380 
FaSapHTHbie pasMepbi, mm: 

AJiMHa 2120 

mwpMHa 770 

Bbicoxa OT OCM KOaeHHaTOFO Baaa 760 

paccToaHwe ot och eaaa ;i.o HHjKHen 
TOHKH 370 


SPECIFICATIONS 


Rated (continuous) performance on revers- 
ing unit output shaft flange, b.h.p. ... 80 

Rated speed, r.p.m 1500 

Maximum short-time output (for 2 hours 

only), b.h.p 88 

Speed at maximum output, r.p.m 1550 

Number of engine cylinders 6 

Cylinder bore, mm 120 

Piston stroke, mm 140 

Principal fuel grade “diesel fuel” 

Specific fuel consumption {\0Q00 k call kg) 

at rated output, gjb.h.p.hr max. 220 

Principal oil grade A-H diesel oil 

Specific oil consumption at rated output, 

gib.h.p.h max. 7.5 

Rotation (viewed from flywheel); 

crankshaft . counter-clockwise 

propeller shaft clockwise 

Engine K 551-2 K 551-3 

Forward speed: 

revers-reduction ratio 2.037 3.037 

propeller shaft speed, r.p.m 736 495 

maximum thrust, 1100 1300 

Revers speed: 

revers-reduction ratio 1.923 2.96 

propeller shaft speed, r.p.m 780 506 

maximum thrust, 900 1100 

Minimum stable speed, r.p.m 500 

Speed fluctuation factor max. 1 :125 

Dry weight of engine including flywheel, ^g max, 1380 
Overall dimensions, mm: 

length 2120 

width 770 

height from crankshaft axis 760 

distance between crankshaft axis and 

extreme bottom point 370 
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KOHCTPyKUIMH ;i;BMrATEJi;i 

OcTOB ^BMraxejia. Bjiok ij;wjimhaPOb — 
HyryHHblH, IJ,eJIbHOJIMTOM, CO BCXaBHblMM BTyJI- 

KaMM pa6oHMx u;MjiMHApoB, oTjiMBaeMbiMM M3 ciie- 
Lj,MajibHoro Hyryna noBbimcHHOM tbcpaoctm. J^jih 
npe^oxpaHeHMH ot KoppoBUM napyxcHan nosepx- 
HOCTb BTyjiOK xpoMMpyeTCH. BHyTpeHHiie no- 
JIOCTO GjIOKa BOKpyr BTyjIOK laHJIMHApOB HBJIH- 
K)TCH BOAHHoil pyGaiuKOM pa6oHMx ij,mjim:hji;pob. 

Ho o6eHM CTopoHaM Hw^KHeii hbctm 6jiOKa 
MMCiOTCH no TpM npMjiMBa, o6pa3yK)iij,we jianbi, 
KOTopbiMM 6 jiok KpenpiTCH K c|DyH/],aMeHTy . 

CeMb nonepcHHbix neperopoAOK 6jiOKa, CHa6- 
>KeHHbie pe6paMPi, pimciot yxoJimeHMH b HMacHCM 
qacTM, o6pa3yK)iu,Me BMecTe c ripMKpenjieHHbiMw 
K HHM KpbimKaMM, noABCCHbie KopeHHbie noA- 
UIMHHMKM KOJieHHaXOrO BaJia, B KOTOpbIX ycTano- 
BJICHbl TOHKOCTCHHbie CTaJIbHblC BKJiaABIIHM, 3 a- 
JIMTbie CBMHiaOBWCTOM 6 p 0 H 30 M. KpaMHMM nOA” 
lUMnHMK CO CTopoHbi MaxoBMKa HBJiHeTCH ynop- 
HbiM, orpaHMBMBaioiAHM oceBoe CMeiACHMc ko- 
acHHaToro Bajia, ajih nero c o6omx topaob ero 
ycTaHOBJiCHbi 6 poH 30 Bbie ynopHbie KOJibij.a. 

K HMTKBeM r0pM30HTaJIbH0W nOBCpXHOCTM 
6.noKa npMKpenjiCH Ha mnnjibKax hoaaoh csap- 

HOH KOHCTpyKAHH. 

B HHXCHGH HaCTH 60KOBbIX CTCHOK 6jIOKa HMC- 
lOTCH 3aKpbiTbie KpbiiuKaMM jiiOKH, HpeAHasHa- 
HCHHbie A«nH AOCTyna k KpMBomnnHO-maTyHHOiviy 
MexaHH3My ABHraTCJiH. 

C npaBOH CTopoHbi Sjioxa (cMOTpa co cTopOHbi 
MaxoBHKa) HMeiOTCH rHe3Aa aJib riOAinMnHMKOB 
pacnpcACJiHTejibHoro BaJia m TOJiKaTCJiCM KJianaH- 
Horo MexaHH3Ma. 

B nonepeHHbix neperopoAKax Sjioxa i^MeK)TCH 
CBepJieHHH AJIH HOABOAB CMa3KM K KOpCHHblM 
noAiBHnHHKaM icojiCHHaToro Ba,na m noAuiMnHH- 
KaM pacnpeACJiMTCJibHoro Baaa. 

POJIOBKH 6jIOKa AMcTIH H ApOB GjIOHHbTC 

(oAHa roJiOBKa na abb AHJiHHApa), OTJiMBaiOTCH h 3 
HyryHa m hmciot hojiocth boabhofo oxjia^KACHHH. 
Ka>KAaH ro jiOBKa npHKpenjiacTca k 6JiOKy mecTbio 
mnHJibKaMH. MexcAy 6 jiokom h tojiobkom npojio- 
xcena x^ejie3oac6ecTOBaa yn.jiOTHHioiAaH npo- 
KjiaAKa. B rojiOBKe nMeiOTCH BHxpeBbie Kaivrepbp 
oTJiHTbie aaoAHo c hch. 

B roJiOBKe ycraHOBjiCHbi (ajih Kax^Aoro pa- 
SoHcro AMjiHHApa)! BnycKHOM m BbinyCKHOM KJia- 
naHbi, 4)opcyHKa, nycKOBaa cBeaa HaKaaMBaHHa 
M nycKOBOH B 03 AyiBHbiH KaanaH. 

Ha BepXHCH ropM30HTaJIbHOM nOBCpXHOCTM 
rOJIOBKH yCTaHOBJICHbl KpOHLQTeHHbl, HccyiAHe 
KopoMbicjia npHBOAa KJianaHOB. 

riepcAHaa ToppeBaa KpbiuiKa 6jiOKa, aaKpbi- 
Baioipaa nepcAaTOHHbie mecTepHu, Hecex Ha ce6e 
BcnoMoraTCJibHbie arperaxbi (MacjiaHbiw m boah- 
Hbie Hacocbi, cjDHJibxp H xoJiOAMJibHMK Macjia, ny- 
CKOBOM B03Ay xopacnpeACJiHTeji b) . 


DESIGN 

Engine Body. The cylinder block is a single- 
piece iron casting with removable cylinder liners of 
special extra-hard cast iron. The outer surfaces of 
the liners are chromium-plated to prevent corrosion. 
The cylinder block cavities around the liners serve 
as water Jackets for cylinder cooling. 

The bottom part of the cylinder block has at each 
side three integrally-cast lugs for bolting the engine 
to its foundation. Seven transverse partitions of the 
cylinder block, provided with ribs, have reinforced 
bottom part forming, together with bearing caps 
attached to them, the main bearings in which the 
crankshaft rotates. These bearings are equipped with 
precision inserts of steel lined with lead bronze. The 
main bearing next to the flywheel is a thrust bearing 
limiting the crankshaft end play. For this purpose 
thrust rings of bronze are provided at both ends of 
this bearing. 

A welded oil pan in fastened with studs to the 
horizontal bottom surface of the cylinder block 
casting. 

Access openings required for servicing the crank 
mechanism parts and closed with covers are provided 
in the bottom part of the cylinder block sidewalls. 

Arranged on the right-hand side of the cylinder 
block (viewed from the flywheel end) are bores for 
camshaft bearings and valve tappets. Oil passages 
are drilled in the transverse partitions of the cylinder 
block for lubrication of the main and camshaft 
bearings. 


T h e C y 1 i n d e r heads are of a block type, one 
head being used for each two engine cylinders. The 
cylinder heads arc made of cast iron, with cavities 
for water-cooling. Each of the heads is fastened to 
the cylinder block by six studs. Steel-clad asbestos 
gaskets are used to seal the joints between the cylinder 
heads and cylinder block. Turbulence chambers arc 
provided, cast integrally with the cylinder head. 

Installed in the cylinder heads are, for each cylin- 
der individually, the intake and exhaust valves, fuel 
injector, starting glow plug and starting air valve. 

Brackets for the valve rocker arms are attached 
to the horizontal top surface of the cylinder head. 

The front end cover of the cylinder block casting 
carries the auxiliary units (oil and water pumps, oil 
filter and cooler, starting air distributor). 
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Ha sa^Hew Topij,eBOM noBepxHOCTw SjiOKa 
yKpenjien Koxcyx MaxoBWKa, MMeK>iJu;MM rHea^a 
AJiH ycTaHOBKPi sjieKTpocTapTepa. K Koxcyxy Ma- 
xoBMKa npwKpenjiHeTCH Kopnyc peBepc-peAyK- 
Topa. 

KpHBomMnHO-maTyHHbiM MexaHMSM. K o ji e h - 

HaTbiM Baji — CTajibHOM ij,ejibHOKOBaHHbm ; 
KpMBouiMnbi pacnojioxceHbi b xpex njiocKOCTHx, 
noA yrjiOM 120'" Apyr k Apyry. IIIeKM kpmboium- 
noB KpyrjioM (J)opMbi. PaSonan noBepxHOCTb 
KopeHHbix M inaTyHHbix meex MMeioT noBepx- 
HocTHyio aaKajiKy. Baji MMeex CBepjieHMH jj,jih 
npoxoAa Macjia m 3 KopeHHbix noAniMnHWKOB k 
maTyHHbiM lueMKaM. Ha KopMOBOM KOHij;e kojigh- 
HaToro BaJia wMeexcH cf^jiaHeij,, k KOxopoMy nppi- 
KpenjiaexcH mecxbio SojixaMM HyryHHbiii Maxo- 
BMK CO cxajibHbiM 3y6HaxbiM BeKAOM, paSoxaio- 
lAMM B nape c LuecxepHen cxapxepa. 


Attached to the rear surface of the cylinder block 
is the flywheel housing with a mounting surface for 
the electric starter. The revers-reduction gear case is 
also bolted to the flywheel housing. 

Crank Mechanism. The single-piece forged-steel 
Crankshaft has crank throws arranged in three 
planes directed at 120^ with respect to each other. 
The crankwebs are of round shape. The working 
surface of all main bearing journals and crank pins 
is hardened. Oil passages are drilled in the crankshaft 
through which oil flows from the main bearings to 
the crank pins. A flange is pressed on the rear (aft) 
end of the crankshaft. 

Six bolts hold to the latter a cast-iron flywheel 
with a steel ring gear meshing with the starter pinion. 
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Ha CB 060 AHOM (hocobom) KOHi;e KOJieHHaToro 
Bajia MO>KeT 6 bitb ycxaHOBjieH (^Jianeij, oxSopa 
MomHOCTM Ha BcnoMoraTejiBHBie (mjim npoMBicjio- 
Bbie) MexaHH3Mbi. 

HopmeHb lUTaMnOBaHHblM H3 aJIHDMMHM- 

eBoro CHJiaBa. Ha rojioBKe nopuina ycTaHOBJieHbi 

Tpn KOMnpeCCHOHHbIX M OAHO Macjiocx^eMHoe 
KOJibAo; Ha io 6 Ke — oaho MacjiGCTseMHoe KOJibij;o. 

HopHiHeBOM najieu; — cxaJiHHOM, nycxo- 
xejibiM c AeMeHXPipoBaHHOH m 3aKajieHH0M pa6o- 
Hew HOBepxHocxbK). HocaAKa najibLi;a b oxsep- 
cxHHx nopniHH — njiaBaiOLAan; ox oceBoro cmg- 
Hj;eHMH najieu; BaKpenjien npyacwHHbiMH cxonop- 

HblMH KOJIbH,aMM. 

IIIaxyH — cxajibHOM, HixaMnoBaHHbiw ; cxep- 
>KeHb maxyna AByxaBpoBoro cenenKH. B EepxHioio 
roJiOBKy maxyna BanpeccoBana 6poH30BaH Bxyji- 
Ka. B HUTKHen pa3x>eMHoii rojioBKe ycxaHOBJieHbi 
cxajibHbie xoHKOCxeHHbie BKjiaABimM, sajmxbia 
CBMHAOBMCXOM 6p0H30H. 

IIIaxyHHbie Gojixbi MBroxoBJiaioxcH m3 .ne- 
rapoBaHHOM cxajia m noABepraioxca xepMoo6pa- 
6oxKe. raiiKH maxyHHbix 6oaxoB — KopoHaaxbie. 

OpraHbi pacnpeAeJieHMH. PacnpeAeJia- 
xejibHbiM Baji HBroxoBJieH saoAHO c KyaaHKaMH, 
PaSoaaa noBepxHocxb meex Bajia m KyaanKOB 
HMeex HOBepxHOCXHyK) BanaaKy. HoAumnHMKa 
pacnpeAeaaxeabHoro Baaa Bbinoanenbi h 3 aaio- 
MHHHeBoro cnaaBa. HpuBOA pacnpeAeaMxeabHoro 
Baaa a BcnoMoraxeabHbix arperaxoB — mecxepeH- 
Haxbia. 

HaA pacnpeAeaaxeabHbiM BaaoM, b rneBAax 
6 aoKa, ycxaHOBaeHbi xoaKaxeaa KaananoB, aMeio- 
mae 4)opMy noabix cxanaHOB. B Bepxnea aacxa 
ToaKaxeaea aMeioxca cxaabHbie BaKaaeHHbie 
naxbi, B Koxopbie ynapaioxca xpyGaaxbie mxanra 
KaanaHOB, aMGiom,ae cc^GpaHGCKae HaKOHGMHaKa. 

KopOMbicaa KaananoB — cxaabHbie, c 
6poH30BbiMa BxyaKaMa a BanxaMa, cayxcaiAaMa 
AaH peryaapoBKH BasopoB. 

BnycKHbie a BbinyCKHbie KaanaHbi — 
BBaaMOBaMenaeMbie, aBroxaBaaBaioxcH as >Kapo- 
ynopHoa cxaaa. KaacABia Kaanan npaxcax k cbo- 
GMy CGAay AByMH, KOHAGHxpaHHO pacnoaoxcGH- 
HbiMa, npyacanaMa. 

TonanBHaH CMCxeMa cocxoax aB xonaaBO-noA- 
KaaaBaioiAero nacoca, naynxcepnoro nacoca Bbi- 
coKoro AaBaenaa a 4)opcyHOK. B xonaaBHyio 
cacxGMy BKaioHGHbi xaKJKG 4)aabxpbi rpy6oa a 
xoHKOa oHacxKa xonaana. 


The front (fore) end of the crankshaft can be used 
for attaching a coupling flange for power take-off to 
any auxiliary equipment. 

The Pistons are drop forged of aluminium 
alloy. Each piston carries three compression rings and 
one oil scraper ring on its crown portion. Another oil 
scraper ring is provided on the skirt. 

The Gudgeon Pins are hollow, made of steel 
with case-hardened working surface. The gudgeon 
pin is of a floating type. Lock rings prevent the pins 
from axial displacement. 

The Connecting rods are drop-forged, steel. 
The connecting rod shanks are I beam-shaped. A 
bushing of bronze is pressed in the small end. The 
split big end accommodates precision bearing thin- 
wall inserts of steel lined with lead bronze. 

TheConnectingrodbolts are made of alloy 
steel and are heat-treated. They are provided with 
slotted nuts. 

Valve mechanism. The Camshaft is made 
integrally with its cams. All working surfaces of the 
camshaft journals and cams are surface hardened. The 
camshaft bearings are made of aluminium alloy. The 
camshaft, as well as the auxiliary mechanisms and 
units are driven by means of gears. 

Located in bores in the cylinder block above the 
camshaft are valve tappets made in the form of cups. 
Hardened steel seats are provided in the top part of 
the tappets in which the spherical tips of tubular push 
rods are placed. 

The Rocker arms of steel have bushings of 
bronze and adjusting screws for controlling the valve 
mechanism clearances. 

The Intake and exhaust valves are inter- 
changeable. They are made of heat-resistant steel. 
Each valve is pressed to its seat by two concentrically 
arranged springs. 

The Fuel system comprises a fuel lift pump, a 
plunger-type high-pressure fuel pump, fuel injectors, 
as well as coarse and fine fuel filters. 
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TonjIMBHbIM Hacoc 6jIOHHOM KOHCTpyK- 

ij;mm CO BCTpoeHHbiM Bcepe:acMMHBiM ij.eHTpo6e>K- 
HBiM peryjiHTopoM, ^onycKaioiu;MM MBMeHetme 
o6opOTOB OT MMHMMajIbHO-yCTOMHMBBIX 73,0 MaK- 
CMMajiBHBix. PyKOHTKa ynpaBJieHMH peryjiHTopoM 
BbiHeceHa Ha Kopnyc nacoca. SjieMeHTbi nacoca — 
30 JI 0 THHK 0 B 0 r 0 THHa C HOBOpaHMBaiOmHMHCH 
HjiyH^KepaMH, MMeK)Hi,MMM noCTOHHHbiM xo^- Ha- 
THeTaTejibHbie KjianaHbi hmoiot «OTcacbiBaK)iLi;He» 
noHCKM. Ha Kopnyc nacoca HaBemeH noT^Kann- 
BaiomMM njiyHxcepHbiM Hacoc. Ha no7i;KaHMBaio- 
mcM Hacoce ycTanoBjiCH pyqHow nacoc ajih npo- 

KaHHBaHMH TOHJIHBa HpH BblTCCHeHHH BOB^yxa 143 
CHCTeMbl. 

OopcyHKa — 3 aKpbiToro Twna, niTH 4 )TOBaH. 

cJ^MJIbTp rpy60H OHHCTKM TOHJIHBa 

ceTHaTbiii, ycTaHOBjien 71,0 TonjiHBO“no7i,KaHHBaK)- 
in;ero nacoca. 

OnjIbTp TOHKOH OHHCTKH BOHJIOHHblH, 

ycTaHOBJien Mexc7i,y TonjiHBo-no7i;KaHHBaK)iii,HM 
HacocoM H TonjiHBHbiM HacocoM BbicoKoro 7i;aBjie- 

HHH. 

CMCTCMa CMa3KM — Li;MpKyjiHij,HOHHaH c mecTe- 
pennaTbiM MacjiHHbiM nacocoM. 

B CHCTCMy CMaSKH BKJHOqeH KOM6HHHpOBaH- 
Hbiii ceTHaTbiH (^HJibTp-xojiOAMjibHWK H HapaJi- 
JiejibHo CMy ycTaHOBJien ii^ejieBOH (JiHjibTp tohkoh 
OHHCTKH MaCJia CO CMOHHblM HaKOTOM. K CHCTOMe 
CMaSKH HOAKJHOHeHbl TaKJKO MaHOMOTp H pOAyK- 
AHOHHbiH KJianan; hocjigahhh ycTanoBjiGH na 
Kopnyce inecTepenHaToro MacjiHHoro nacoca. 

Pa6oHHe noBcpxHocTH i;hjihhapob h BTyjiKH 
BepxHOH rojiOBKH luaTyna CMa3biBaK)Tca MacjiOM, 
pa36pbi3rHBaeMbiM KpHBOuiHnHo-maTynHbiM mg- 
xaHH3M0M. IIIecTepHH npHBOAa pacnpeAOJiHTejib- 
Horo Bajia h inecTepHH npHBOAa BcnoMoraTOJib- 
Hbix arperaTOB TaKxce CMaBbmaiOTCH nyTCM pa 3 - 
6pbi3rHBaHHH Macjia. 

CiiCTeMa oxjiajKAeHMH ochobhbix nacTen abh- 
raTejiH — BaMKnyTaH, npecHOH boaoh. Boahhoh 
xojioAHJibHHK oxjiaxcAaeTCH saSopTHOH boaoh no 
npOTOHHOH CHCTOMe; B npOTOHHyiO CHCTOMy BKJHO- 

HOHO TaK>Ke oxjiaxcAOHHe Macjianoro xojioahjib- 
HHKa, BbinycKHoro KOJiJieKTopa h peBepc-poAyK- 
Topa. 

Hacocbi saMKHyTOH h npoTonnoH chctgm — 
u,eHTpo6excHbre. Boahhoh xojioamjibhhk — Tpy6- 
HaToro THna. B saMKHyTyio CHCTOMy brjiiohoh 
T epMocTaT H TepMOMeTpbi, ycTanoBJieHHbie na ot- 
BOAHbix naTpy6Kax tojiobok ij,hjihhapob. B npo- 
TOHHyiO CHCTGMy BRJIIOHOH MaHOMOTp, HOKaBbl- 
BaiOIAHH AaBJIGHHe BOABI B CHCTOMe. 


T h e F u e 1 p u m p is of block design, with a built- 
in all-speed centrifugal governor allowing to change 
the engine speed from minimum stable to maximum. 
The governor control lever is arranged outside the 
pump body. The pumping elements acting on the 
slide-valve principle include revolving plungers. The 
plunger stroke is constant. Delivery valves are pro- 
vided with sucking-back bands. The plunger-type fuel 
lift pump is attached to the main fuel pump body. 
Mounted on the fuel lift pump is a hand pump used 
for fuel circulation in case air is to be removed from 
the system. 

The Fuel injectors are of the closed-nozzle, 
pintle type. 

The Coarse fuel filter is a strainer installed 
at the inlet of the fuel lift pump. The felt-type Fine 
fuel filter is located between the fuel lift pump 
and the high-pressure fuel pump. 

The force-feed Lubricating system includes a 
gear oil pump, a combination oil strainer and cooler 
and a metal-edge type fine oil filter with replaceable 
filtering element. The fine oil filter is connected in 
parallel to the coarse filter. A pressure gauge and a 
pressure reducing valve are also provided in the 
lubricating system. The reducing valve is located on 
the gear oil pump body. 

The cylinder working surfaces and connecting 
rod small end bushings arc lubricated by the oil 
splashed by the crank mechanism parts. The gears 
diivmg the camshaft and auxiliary units are likewise 
splash-lubricated. 

The closed type Cooling system uses soft water 
for cooling of the engine main parts. The water coo- 
ler is supplied with sea water through direct-flow 
circuit. Included into the latter are also the oil cooler, 
exhaust manifold, and revers-reduction gear. 

Centrifugal pumps are used in both closed and 
direct-flow water circuits. The water cooler is of the 
tubular type. A thermostat unit and temperature 
indicators installed at the cylinder head outlet pipes 
are included into the closed water circuit. A pressure 
gauge reads the water pressure in the direct-flow 
circuit. 
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riycKOBaH CMCxeMa. ^BwraTejib sanyCKaerca 
3JieKTpocTapTepoM, pa6oTaioiu,MM ot A^yx, no- 
cjieAOBaTejiBHo coeAnneHHBix aKKyMyjiHTopnbix 

SaTepen, HanpaaceHneM 24 b. ^jia aapa^KK axxy- 
MyjiaTopoB na A^nraTeae ycTanoBaen naBecHon 
aaeKTporeHepaTop, nanpaaceHMeivi 27,5 b. 

^BwraTeab wMeex pesepBnyio cncTeMy nycKa 
cacaTbiM B03AyxoM; paSonee nycKOBon 

CMCTeMbi 60 KrlcM\ 

IIocT ynpaBacHMa pacnoaoacen c npaBon cto- 
poHbi ABMraxeaa; sAecb pasMeu^enbi: KopoSKa 
BKaioHeHMa CTapTepa n CBenen HaKaanBaHwa, 
Kaanan nycKa Ai^tseaa cacaTbiM BOSAyxoM, pyxo- 
aTKa peryanpoBKn noAcmnTonanBa, pbiaar BKaio-- 
aenna pewKn TonanBHoro nacoca m bamtok koh- 
TpoabHbix npnSopoB. 

PeBepc-peAyKTop • — AByxAWCKOBoro Tnna, 
mecTepHM peAyKTOpa m 3 aempoBaHHon CTaan 
c AeMeHTMpoBaHHoii noBepxnocTbio 3 y 6 beB. IIoa- 
mnnHMKM Kaaenna BbixoAHoro Baaa peaepc- 
peAyxTopa paccanTanbi na BOcnpMaTue ynopnoro 
AaBaenna, nepeAaBaeMoro ot rpeGnoro buhtb. 

OBT>EM nOCTABKM 

B o6beM nocTaBKn ABwraTeaa bxoawt: 

ABwraTeab b c6ope c HaBeiuaHHbiMn na 
Hero MexaHHOMaMU n ycTponcTBaMM: TonaMBHbiM 
HacocoM CO BCTpoeHHbiM peryaHTopoM, TonanBO- 
rioAKaaMBaioiiJ,MM HacocoM, MacaaHbiM HacocoM, 
HacocoM npecHoii boabi, nacocoMsaGopTHOMBOABi, 
TonaMBHbiMH H MacaaHbiMH 4)nabTpaMH, Macaa- 
HbiM M boao-boahhbim xoaoAnabHMKOM, xepMO- 
CTaTOM, saeKTpocTapTepoM, saeKTporeHepaTopoM 
c peae-peryaaTopoM HanpaaceHna Toxa; 

xoMnaexT xoHTpoabHO-M3MepMTeab- 
Hbix npnGop, y CTanoBaeHHbix na uiiHTxe nocra 
ynpaBaenna, b tom Hwcae: aaexTpoTaxoMeTp, 
MacaaHbie n BOAHHbie AncTaHi^woHHbie TepMO- 
MeTpbi, MacaaHbiH n boabhom MaHOMeTpbi, BoabT- 
aMnepMOTp ; 

xoMnaexT nHCTpyMeHTa, Heo6xoAnMoro 
Aaa oOcayacMBaHHH, cGopxn m pa35opxM ABwra- 
Teaa, b xoTopbin BxoAaT*. Ha6op cxaHAapTHbix 
raeaHbix xaiOHew, Ha5op cneunaabHBix xaioaen, 
Ha6op cneu,HaabHoro HHCTpyMCHTa m npucnocoG- 
aeHHH Ana cGopxn n pa36opKn; 

xoMnaexT aanacHbix aacTew, b tom 
HH cae: roaoBxa AMaMHApoB b c6ope, nopuienb c 
uiaTyHOM B c6ope, aapaAHbiM renepaTop, aaexTpo- 
CTapTep, Baanx nacoca c xpbiabaaTxoH, mappixo- 
noAinnnHHXH, xoMnaexT nopniHeBbix xoaeu;, ABa 
BxaaAbinia maTyna, HacocHbin oaeMeHT TonawBa, 
ABa BxaaAbima xopeHHoro noAuinnHMxa, cfjpnx- 
AMOHHbie xoabAa My4)Tbi peryaaTopa m Apyrne 
AOTaaM. 

SHaHHTeabHoe xoaMaecTBO 3anacHbix aacTeM 
o6ecneaHBaeT, npn neoSxoAMMOCTM, npoBeACHwe 
xanHTaabHoro peMOHTa ABnraTeaa, aTO abct bo 3- 
MoacHOCTb AaHTeabHO axcnayaTHpoBaTb ABnra- 
Teab, He npii6eraa x AonoanuTeabHOMy saxaay 
3anacHbix aacTen. 

ripM aaxase oroBapwBaeTca MOAncjDMxaAwa 
ABnraTeaa (K 551-2 Man K 552-3). 


Starting system. The engine is equipped with an 
electric starter rated for 24 V and fed from two sto- 
rage batteries connected in series. A flange-mounted 
generator installed on the engine supplies 27.5 V cur- 
rent for charging the batteries. 

The engine has also an emergency air-starting 
system. Compressed air with a working pressure of 
60 kgisq.cm is required for starting. 

The Engine control pannel is arranged on the 
right-hand side of the engine. The following can be 
found here: a starter and glow plug switch box, an 
air-starting control valve, a fuel feed control lever, 
a fuel pump rack engaging lever, and an instrument 
panel. 

The twin-disc Revers-reduction gear has alloy- 
steel gears with case-hardened teeth surface. The 
antifriction bearings of the revers-reduction gear 
output shaft are selected so as to withstand the thrust 
forces created by the propeller. 

VOLUME OF DELIVERY 

The delivery set of each engine includes: 

The engine assembled with the following 
mounted mechanisms and accessories: fuel pump with 
built-in governor, fuel lift pump, fresh-water and 
sea-water pumps, oil pump, fuel and oil filters, oil 
and water- to- water cooler, thermostat, electric star- 
ter, generator with voltage regulator. 

Asetofinstruments mounted on the control 
post instrument board: electric tachometer, oil and 
water remote control thermometers, oil and water 
pressure gauge and voltammeter. 

A set of tools required for assembling and 
dismantling the engine including: a set of standard- 
size wrenches, a set of special wrenches, a set of spe- 
cial tools and devices for assembling and dismantling 
the engine. 

A set of spare parts comprising a cylinder 
head assembled, a piston with connecting rod assem- 
bled, a charging generator, an electric starter, a pump 
shaft with impeller, ball bearings, a set of piston 
rings, two inserts for connecting rod, an element for 
fuel pump, two inserts for main bearings, friction 
rings for regulator cluth and other spare parts. 

A great number of spare parts allows, if neces- 
sary, to repair thoroughly the engine and thus to use 
it for a long time without additional order of spare 
parts. 

When placing the order, please specify the modi- 
fication of the engine (K 551-2 or K 551-3). 


BueiuToprusAaT. SaKart A - 2032. 
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CEnAPATOPbl MACAA 
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Bcecoio3Hoe 06T>eflHHeHiie ,jCyAOiiMnopT“ npo- 
II3B0AMT nocTaBKy cenapaTOpoB Macjia npoii3BO- 

^HTejiBHOcTbio 500, 1500 ii 3000 jijHac b KOMnjiCK- 

TG C BJIGKTpO^BHraTGJIHMM nOCTOHHHOrO HJIH HG- 
pGMGHHOrO TOKa II SanaCHbIMH HaCTHMH, npG^^- 
HaSHaaGHHBIMM ^JIH yCTaHOBKH Ha cyaax. 

CGnapaTopbi Macjia npoH3BOfl,flT oTOCTKy mii- 
HGpaJIbHblX CMaSOaHbIX MaCGJi:, MMGIOimiX BH3KOCTb 
MGHGG 74 CaHTHCTOKCOB npH TGMHGpaTypG 50 °G, 
OT BOAbl II MGXaHHHGCKHX npiIMGCGM. 

CGnapaTopbi Macjia oSjiaAaioT xopoiuiiMH anc- 
njiyaTaiiHOHHbiMH KanGCTsaMii, Hafle>KHbi b paSoTG 
H BGCbMa yaoSHbi. IlpiiHii^Hn AGHCTBHH cGHapa- 
TOpOB MaCJia OCHOBaH Ha pa3J],GJIGHHH ?KH3KOCTGH 
C paaJIHHHbIMM y^GJIbHblMM BGCaMH H OTfleJIGHIIH 
MGxaHHqGCKHX npiiMGCGH hoji B033;GHCTBMeM ij;gh- 
Tpo6GJKHbIX CHJI, B03HIIKaiOIl],HX Hpil BpaiU^GHHH 
SapaSana. Ho^ flGHCTBHGM u;eHTpo6G>KHbix chji 

BOfl,a H MGXaHIIBGCKHG HpiIMGCM OTXO^HT K nepH- 

(|)GpMH 6apa6aHa bcjigsctbhg Toro, hto y;];GJibHbiM 

BGC BOJi;bI H MGXaHH^GCKHX HpHMGCGH SoJIbUIG 

y^GJibHoro Bcca Macjia. 

Thh CGnapaTopoB iwacjia — BGpTHKaJibHbiH, 
U,GHTpo6G?KHbIli, HGHpGpblBHOrO JI,G1ICTBMH. IIpHBOa 
OCyiIl.eCTBJIHGTCH OT 9JIGKTpO^BHraTGJIH HOCTOAH- 
Horo HJIH nepeMGHHoro xoKa. 

ConapaTop macjia ii ajiGKTpOflBHraxGJib cmoh- 
THpoBaHbi Ha oSinGii (|)yiiAaMGHTHOH HJiHTG. Hyc- 
KOBaa ajiGRTpoannapaxypa ycTanaBJiMBaeTCH ot- 

JIGJIbHO. 

OxaGJIGHHG BO;ibI H MexaHHHGCKHX npiiMecGH 
OT Macjia npoHCxofliiT b ochobhom paSoaeivi ysjio 


Vsesojuznoje Objedinenije '‘Sudoimport’’ deli- 
ver centrifugal oil purifiers of 500, 1,500 and 
3,000 Ijhr capacity complete with D. C. or A. C, elec- 
tric motors and spare parts, designed for installa- 
tion on ships. 

Oil purifiers clean away water and mechanical 
impurities from mineral lubricating oil with visco- 
sity of less than 74 centistokes at a temperature 
of 50^ C. 

Excellent operating characteristics, reliability 
and convenience in service are outstanding features 
of the oil purifiers. The principle of operation of the 
oil purifiers is based on the separation of liquids 
with different specific gravities and separation of 
solid impurities under the action of centrifugal 
forces arising as a result of the revolving bowl. 
Since the specific gravity of wafer and impurities 
is larger than that of oil, they flow to the bowl 
circumference under the action of the centrifugal 
forces. 

The oil purifier is of the vertical continuous- 
operation type driven from a D. C. or A. C. electric 
motor. 

The oil purifier and electric motor are mounted 
on a common baseplate, while the starting elec- 
trical device is installed separately. 



Phc. 1. CenapaTop Macjia THna HGM-2 


Fig. 1. Centrifugal oil purifier, type HCM-2 
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cenapaTopa — 6apa6aHe, KOTopuii coctomt ns 
Kopnyca, TapejiKO^epjKaTejiH ii KOMnjieKTa paa- 
^ejiMTejibHtix TapejiOK, o6pa3yioiu,MX paSonee npoc- 
TpaHCTBO Me>KJI,y CBOMMH nJIOCKOCTHMM. 

3arpH3HeHHoe Macjio BcacbiBaeTcn h 3 Sana 
HacocoM H no/^aeTCfl no TpySonpoBO^y nepea 
no^orpeBaTejib b SapaSan, rji,e BO^^a ii Mexann- 
necKne npHMecH ot^gjihiotch, a onnipenHoe Mac- 
jio M3 cpej^neH KaMepbi cSopHHKa nepes Tpy5o- 
npoBO^ OTKaHHBaeTcn ^^py^HM nacocoM b San Macjia, 
B SaBlIGHMOCTH OT CTenGHM SarpHSHeHHH OMM- 
maGMOrO MaCJia BO^^OM: MJIH MGXaHHMGCKMMIl npM- 
MGCHMM, 6apa6aH MomGT 6biTb coSpan nan ^an 
OHMCTKii Macaa ot MOxaHMaecmix npHMGCGH, naM 
^an OT^GaGHPiH Bo;a;bi ot Macaa. Opn btom na 
6apa6aH na^GBaiOTcn cootbgtctbghho nan rpa- 
SGBan TapGaKa, nan BO^nnaa ropaoBHna. 

^aa npeji;oTBpau;GHMa noBbiniGana ^aBaGHiia 
Macaa b HaracTaTGabHOM MarncTpaan CBPauiG 
8,5 am b KOHCTpyKii,HH nacoca npGflycMOTpGH 
Kaanan, peryanpoBKa KOToporo npoH3BoaHTca 
cncpnaabiibiM SoaxoM. 

J],aa yayauiGHMa CGnapapMM, Macao Heo6xo- 
AMMO noflorpGBaTb b npeacaax ot 55 ao 65 °C. B 

KaaecTBG noaorpcBaTeaen Moryx npaMcnaTbca 
KaK naponoaorpeBaxeaM, xaK m aacKxponoaorpG- 
BaxGan, Koxopbic b KOMnacKx nocxaBKM cGnapaxo- 
pOB ne Bxoanx n saKasbiBaioTca oco6o. 

C pcabio noraoiaGHHa BnSpai^MH n yMGHb- 
inCHiia ujyMa, CGnapaxopbi pGKOMGHayexca ycxa- 
naBaHBaxb na pgsithobbig nan acpcBanHbiG aMop- 
TMBaxopbi (noayuiKn). 



Pirc. 3. CeriapaTop Macjia Tnna II CM -4 
Fig. 3. Centrifugal oil purifier, typo HCM-4 



Piic. 2. Cenaparop Macaa Tuiia HCM-3 
Fig. 2. Centrifugal oil purifier, type H;CM-3 


Separation of water and impurities from the oil 
is effected within the main assembly of the purifier, 
i, e. within its bow], which consists of a body, tray 
holder and a set of separating trays making up the 
working space between their surfaces. 

The fouled oil to be purified is delivered from 
the tank by pump through the piping and oil 
heater into the bowk Here the water and impurities 
are separated and the clean oil is discharged from 
the intermediate chamber of the oil collector and 
is delivered by another pump through the delivery 
piping into the purified oil tank. 

Depending on the degree of fouling with water 
or solid impurities of the oil to be purified, the 
bowl can be assembled either for purifying the oil 
from impurities, or for separation of water from the 
oil. Either a sludge tray or a water-collecting throat 
is fitted on to the bowl accordingly. 

A valve being adjusted by a special bolt is 
provided in the pump design to prevent an oil 
pressure rise in the delivery pipe line above 8.5 atm. 

To improve separation, the oil should be heated 
up within the range from 55 to 65^^ C. Either steam 
or electric heaters can be used for this purpose. 
The heaters are not included into the delivery set 
and should be ordered separately. 

To absorb vibrations and decrease noise, it is 
advisable to install the oil purifiers on rubber or 
wooden dampers (cushions). 
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CeiiapaTopH Macjia BbinycKaioTCH b paajiii^- 
HBix MOAii({)HKan,iinXj OTjiiiHaioiniixcji tojilko ajieK- 
TpooSopyAOBaiiHeM (nocTOfiiinoro iimi nepeMen- 
Horo TOKa, BejiHMiiHoit HanpH/KeiiTTH TOKa). 

C^onapaTopLi Macjia CHa6H^eHbi HeoSxo^HMBiivi 

KOMnJTOKTOM apMaTypLI, KOHTpOJIBHO-H 3 MepHTeJIB- 
Hbix npiiGopoB, npiicnoco 6 jierinH, wHCTpyivieiiTa 
M aanacjiBix ^acTerr, hto ooecneaiTBaoT HOpMajib- 
HyK) TTX 3 T^ciijriyaTaii,iTK). 


The oil purifiers are available in various modi- 
fications, differiug from each other only in the 
electric equipment (direct or alternating current 
and the voltage value). 

The oil purifiers are furnished with necessary 
sets of valves and fittings, measuring instruments, 
attachments, tools and spare parts which ensure 
normal operation of the purifiers. 


CEOAPATOPbl MACJIA nPOHSBOAMTEJlbHOCTbK) 500J1I^AC 
OIL PURIFIERS OF BOOL/HH CAPACITY 


BbinycKaioTcn b rpex MOji,Ti(j)iTKauiTHX : 

HCM-2 -- c ajioKTpoobopyAOBaHiicM nocTonu- 
Horo TOKa; 

HCM-2 /I — c ajiCHTpoobopyAOBanKCM nopcMeii- 
Horo TOKa HanpuH^eHMCM 220 js; 
HCM-2/n ■ — c ajiGKTpoobopyAOBaHueM nepcMeu- 
Horo TOKa uanpu^KeHiieM 380 b. 


These oil purifiers are available in the following 
three modifications : 

Model HCM-2 with D. C. electrical equipment; 
Model HCM-2/I with 220 V A. C. electrical equip- 
ment ; 

Model HCM-2/II with 380 V A. C. electrical equip- 
ment. 


OCHOBHAfl TEXHHHECKAH 

XAPAKTEPHCTHKA SPECIFICATIONS 


np0M3B0;i,MTe;ibH0CTb (iipH BbKiOTC Bcacl.iBaHiin 
2,5 m It TCMneparype BarpaBHeiiiioro vacjia 
B Sane iie hm^kc -f- 18° (0 600 a/ hoc 

TcMneparypa BarpaaHCHnoro Macua iipii Bxoae 

B 5apa5aH He lui/Ke + 35° C 

CoACp/KaHiie boali h oaiimcHHOM Macae (iiocae 
ABynpaTHOH cenapaium npn coAep>Ka- 
Him B BarpHBHeiiHOM Macao He 5oaee 
3 % BOAi-i H 0,06 % MOxaniuiecKiix npii- 
Meccii) He Ooaee 0,25% 

CoAcpJKaHiie MexaHHMeciaix iipiiMeceil b omh- 
mcHHOM Macjie (nocae AHynpaTiioii cevia- 
paiuTii npii C0Aep>KaiiiTiT b 3ai phbiiohhom 
M acae ne Ooaee 0,3% no bocv MexaniiMec- 
Kiix iTpHMCceH) lie Ooaee 0,06 % 

CoAopHvaHiie vacjia b OTxoaax no OTnoiiie- 
HHio K Bocy OTcenapiipioBaiiHOH boju^i 
( npii HopMajibHbix ycaoBiiHx aiicnaya- 
TaiuTiT) ne Goatee 1 % 

BbTCOTa BcacbiBaiiHH Macannoro iiacoca no na- 

KyyMMOTpy hc Menee ^MBod.cin. 

AaBaeiiHO Macaa na Bbixoae 

H3 nacoca ne Meiiee 3,5 m/cM^ 

HHcao ooopoTOB GapaGana 7125 o6/muh 


Ca|mcity (at a suction head of 2.5 m and fouled 
oil temp)erature in the tank not below 


-flS^C) 600 I jlir 

Foultxl oil temperature at the bowl 

inlet not below + 35° (7 


AVatcr content in pKirified oil (after two cycles of 
sop^aration at a content of water in the 
fouled oil not over 3 and solid impurities 
not over 0.06%) not over 0.25% 

Solid irnpiurity content in pDurified oil (after two 
cycles of separation at a content of solid 
imp:)urities in the fouled oil not over 0.3% 
by weight) not over 0.06 % 

Oil content in the waste relative to the weight 
of sepiarated water (at normal operating 
conditions) not over 1 % 

Sucdion head of the oil piurnp) read by a vacuum 

gauge not less than 4 m W, C. 

Oil piressure at pump) outlet. . .not less than 3.5 kgjsq. cm 

Bowl spieed 1 ,126 r. p. m. 


FaGapiiTHbie paBMepbi: 


MOAOJib HCM-2 MCM-2/I 11CM-2/II 

/pjiHHa 1050 MM 1020 MM 1020 mm 

uiiipiiHa 500 MM 500 mm 500 mm 

BbicoTa 830 MM 830 mm 830 mm 

MaKCMMajibHan BucoTa c iipiinoa,HJiTj>iM cGopini- 

KOM Macua 1010 jwAi 


Overall dimensions: 


model HCM-2 HCM-2/I HCM-2/n 

length 1,060 mm 1,020 mm 1,020 mm 

width 500 mm 500 mm 500 mm 

height 830 mm 830 mm 830 mm 


Maximum height with oil collector being lifted. . . 1,010 mm 
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Fig. 4. General view of oil purifier, type HCM-2 : 

1 — drive mechanism; 2 — oil collector; <3 — electric motor; 4 — 
strainer; 5 — pump; 6 — bowl; A — drainage of fouled oil excess 
from the bowl; B — discharge of purified oil from the bowl; C — 
admission of oil from heater into bowl; D — drainage of water 
separated from the oil; E — sunplj^ of oil to be purified; F — dis- 
charge of purified oil; G — admission of fouled oil into heater; 
H — drainage from frame cup 


Pirc. 4. Ofiifiiin Biig cenapaTopa Mac.na Tiiiia HCM-2: 

1 — MexaHH3M; 2 — cSopHHK MacJia; 2 — aneHTpogBiiraTCJib; 4 — 
(()iijibTp; 5 — nacoc; 6‘ — Sapafian; A — OTBOg aarpHSHennoro Macna 
npa HsfibiTKC ero b fiapaSaiie; B — otboa OBHuiCHiioro MacJia H3 
Oapafiana; C — nogBOji; MacJia iia noflorpcBaTCJia b OapaOaH; D — 
OTBOji; BOAbi B pe3y.nbTaTe cenapanHH MacJia; E — no7i;a4a OBama- 
e.Moro RiacJia; F — otbo;i; OBHUienHoro Mac.iia; G — no;.i;aBa sa- 
rpuanenHoro Macjia h iio^orpeBaTeJib; H — - ctok iia qaTiiii cTaiiiiiibt 
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Bee; 

cenapaTOpa b coope c 

nea aairacHMx MacTeii 265 m 

uapaCana b cuope 30 kc 

npiTiTaa,.aO/KiiocTOH, aaimacTeii it iiiiCTpy- 

MCiTTa Tie Gonoo 34 m 

Mo iplio CT b, no T p (‘ f)/! ne m a h ;).:i e KTpo 110/1,0 rpe Ba - 

TejiOM 12,56 KBm 


Wciglit : 

oil purifier asscrnbled with an eleeti'ic 


motor without spare jiarts 265 kg 

bowl assembled 30 /»’// 

accessories, spare parts and tools . . not over 34 kg 

Power consumed by the electric motoi* 12.56 kW 



Pnc. 5. ripnHUiiniiajibnaH cxcMa ycTaHOBKii cenapaxopa; 

1 — OaK 3arpH3ireiinoro Macaa; 2 — laiaiiaH iieBosBpaTiii.iii; 3 — 
TpyOoiTponojt /ijih cnycKa vacjia h 3 KaMepw iiepeiTOJineiiMH ; 4 . — • Kpaii 
npoxoaHOii; 5 — iiacoc; 6‘ — TpySoupoBo;]; aarpnaiieHnoro MacJia; 
7 — no;torpeBaTe.TTh ; 8 — Kpaii ;(Jth orSopa iipod aarpHaiieiiiioro 
MacJia; 9 — npau ;tJin OTOopa npoO o'liiinennoro MacJia; 10 — xpy- 
OonpoBoa oaHuteiiiioi'O iviacJia; 11 — 3.'ieKTp();XBiiraTeJiL ; 12 — Tpy- 
OonpOBOA CToaa noabi; Kpaii; 14 — Oan OBHrueiiiioro Mac- 

na; 13 — (J)H.ii/rp 


Pig. 5. Schematic diagram of oil purifier installation : 

I — fouled oil tank; 2 — non-return, valve; 3 — piping for drainage 
of oil from overflow chamber; 4 — straight cock; o — pump; 
6 — fouled oil piping; 7 — heater; 8 — cock for sampling of fouled 
oil; 9 — cock for sampling of purified oil; 10 — purified oil piping; 

II — electric motor; 12 — water drainage piping: 13 — cock; 

14 - — purified oil tank; to — strainer 


XAPAKTEPHCTHKA aJIEKTPOABHFATEJIEH 


PoA 

TOKa 

Han- 

pHH^C- 

Hiie, 

B 

T 11 IT 

Moiip 

nocTb, 

KBm 

’^llTC.lO 

o6Imuh 

He no a HO H no 
a.neKTpo- 
^BiiraTCJTn 

Hoc- 

110 




npbiBro- 

TOHH- 

Mo 

1111-28,5 

2,2 

1500 

BaiifM- 





life II no e 



MP3-41-41U2 

3 

1432 

Bo/tcoa- 

itfiiiuieHiioc 

Hepe- 

MCHHblH 

220 

Mo 

A-42/4 

2,8 

1420 

3a inn - 
men HOC 

3aKpbiToe, 



AO-42/4 



o6a.yBae- 






Moe 


CeiiapaTOp Ha^onno paGoTaoT b j^c.iobiihx /panTe.ibiioro 
Kpena ao 15°. 


CHARACTERISTICS OF ELECTRIC MOTORS 


Cur 1 * 011 1 

Vob 

tage, 

I’ype 

Po- 

wer, 

Speed, 

.Enclosure 


V 


kW 

r. p. m. 


I). C. 

110 

220 

nH-28.5 

2.2 

1,500 

Splash - 
2:)roof 



MP3-41-4m2 

3 

1,432 

Waterproof 

A. C. 

220 

380 

A-4214: 



Enclosed 


AO-42/4 

2.8 

1,420 

Totally- 
enclosed, 
fan -cooled 


The oil purifier operates reliably under conditions of 
prolonged heeling up to 15°. 
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OBTjEM nOCTABKH 

CeiiapaTOp Macaa c DjicHTpoABiirai’eaeM 
Bapaoaii 

K.ianait BcacwBaioupTii iieBoaBpaTHBTfi 
MarHiiTHbiri nycKaTOJTL iiJiii nycKOBOii peoCTaT 
r()p:ioBMHa Bo;i;HHan 
lipiiiiaA.iOKHOCTii II HiiCTpyMeiiT : 

KjTiOB a:ih 5 ojiLiiT 0 ri raMKii 6 apa 5 aiia 
K.iioH MajTOii rattKii 6 apa 6 aHa 
KJTioB pery.iMpoBKH BbicoTBT 6 apaoaiia 
KJTOIIUI 

HO Bill 041 TCTKM 6 apa 6 aHa 
iiacoc A'Ih obi'ICthh 5 apa 6 aiia 
K.:iK)M My(})TLl t|)pHKl^MOIia 

K.aK)M 3:1 fl BhTIlMMaBlIH 6 y(})epOB 

iiOrK A-an O'lHCTKii 5 apa 5 ana 
k:ii 04 38—42 

3a II a CU BIC aacTii : 

Baa BCpTii laiaBii Biii 

(jyijiepa peryaMpyioiacro npiicuocoOacHiiB (6 bit.) 
npy/KiiHBi noAnuTHiiKa n 5 y(})epOB (7 bit.) 
BiecTepHB MepimmiBie (2 uit.) 

npoB’JiaAKii TopMOBiibie a^b (jipiiKpiioiia (6 bit.) 
npoKJiaAKii TopMOBHbie A^H 6 apa 5 aHa (2 bit.) 
BpoKaaABa a^b MacaocGopBHKa 
TOpMOMCTpbl pTyTHbie GCS OBpaBbI (2 BIT.) 
raasHB MacacyKasaTCJifl (4 bit.) 
i?OJibi 4 a yBaoTBBTcabHbie CoabBiMc (6 ibt.) 

KoabB,a ynjiOTHHTeabHbie Maaue (6 bit.) 

BiaiiGbi aaacTHBHOii MytJiTbi (5 ibt.) 
iiiapHKonoABiiinHBK JYe 205 
uiapBKonoABiBBiiiiK 1205 

BiapBKOnOAIBMBBHK 18205 
TapeaKB cpeAHiro (3 bit.) 

OoaTbi M6x28 (2 bit.) 
uoaTbi M8x32 (2 bit.) 

Goaibi M8x20 (2 ibt.) 

CoaTbi M8 X 14 (2 bit.) 
rail KB M 8 (2 bit.) 
rail KB M 6 (2 bit.) 
rail KB Ml 6 (2 bit.) 

iBaMGbi Bpy/KBBKbie G mm (2 bit.) 

iiiaiiGbi Bpy/KHBiibie aubm. 8 mm (2 bit.) 

maiiobi BpyjKMiiiibic am^m. 16 mm (2 bit.) 
lBTB({)TbT KOIIBBeCKBC 6X60 (2 IBT.) 

BITlujlTbl KOIIIIMeCKBe 6x50 (2 bit.) 

BITHc|)TbT KOIlBBCCKBe 6x40 (2 BIT.) 

KoMIIJICKT TeXHBBeCKOii AOI^yMCHTaUBM 


DELIYEKY SET 

Centrifugal oil purifier with electric motor 
Bowl 

Non -return suction valve 
Magnetic starter or starting rheostat 
Water-collecting throat 
Accessories and tools : 

wrench for large nut of bowl 
wrench for small nut of bowl 
wrench for adjusting the bowl height 
jiliers 

bucket for cleaning the bowl 
pump for cleaning the bowl 
wrench for friction coupling 
wrench for withdrawing of buffers 
knife for cleaning the bowl 
wrench 38-42 

Spare parts : 

vertical shaft 

buffers of adjusting device {6 pcs.) 
springs of thrust bearing and buffers (7 pcs.) 
worm gears (2 pcs.) 

braking gaskets for friction coupling (6 pcs.) 
braking gaskets for bowl (2 pcs.) 
gasket for oil collector 

mercury thermometers without casings (2 pcs.) 

oil gauge glasses (4 pcs.) 

large sealing rings (6 pcs.) 

small sealing rings (6 pcs.) 

flexible coupling washers (5 pcs.) 

ball bearing No. 205 

ball bearing No. 1205 

ball bearing No. 18205 

medium trays (3 pcs.) 

bolts M6 X 28 (2 pcs.) 

bolts M8x32 (2 pcs.) 

bolts M8x20 (2 pcs.) 

bolts M8 X 14 (2 pcs.) 

nuts M8 (2 pcs.) 

nuts M6 (2 pcs.) 

nuts M16 (2 pcs.) 

spring washers, 6 mm dia. (2 pcs.) 

spring washers, 8 mm dia. (2 pcs.) 

spring washers, 16 mm dia. (2 pcs.) 

taper pins 6 x 60 (2 pcs.) 

taper pins 6 x 50 (2 pcs.) 

taper pins 6 X 40 (2 pcs.) 

Complete sot of technical documents. 


CEOAPATOPbl MACAA nPOHSBOAMTEAbHOCTblO I50077/¥AC 
OIL PURIFIERS OF 1,500 L/HR CAPACITY 


BbinycKaioTCH b abyx MOA,ii({)iiKaii,iiHx : 

HCM-3 — (■ ajiOKTpoooopyAOBaniioM nocTOHH- 
Horo TOKa; 

HCM-3 /I — c 8JieKTpoo6opyAOBaiiiieM iicpoMeiiHO- 
ro TOKa naiipaTKeHiiOM 220 b . 


Two modifications of this type of purifiei's are 
available : 

Model HCM-3 with D. C. electrical equipment; 

Model HCM-3/I with 220 F A. C. electrical equip- 
ment. 
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PiTC. 6. 05mnii Bujx cenapaTOpa Macjia Tjina HCM-S: 

1 — MexannsM; 2 — cOopHUK Macjia; 3 — OapaOan; 4 — nofl'bCM- 
hhk; 5 — ajieKTpoaBHraTejib; 6 — (J)HJibTp; 7 — Hacoc; A — otbo^ 
3arpH3HeHHoro Macjia npn HadbixKe ero u OapaSane; B — 0TB0?^ 
OHHmeHuoro MacJia h 3 GapaGana; C — nOABOji Macjia Z3 nOAO- 
rpeBaxeAH b GapaGan; D — otboa boabi b peayjibTaxe cenapapHH 
Macjia; E — noAaAa OAHn;aeMoro MacAa; F — otboa OHnmenHoro 
Macjia; G — noAana aarpnaHenHoro MaCAa b noAorpCBaTCJib 


Fig, 6. General view of oil purifier, type HCM-3: 

1 — drive mechanism; 2 — oil collector; 3 — bowl; 4 — lifting 
device; 5 — electric motor; G — strainer; 7 — pump; A — drainage 
of fouled oil excess from bowl; B — discharge of purified oil from 
the bowl; O — admission of oil from heater into bowl; D — drainage 
of water separated from the oil; — supply of oil to be purified; 
F — discharge of purified oil; — admission of fouled oil into heater 
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OCHOBHAfl TEXHHHECKAH 
XAPAKTEPHCTHKA 

lIpoMsnoAiiTC. [T>nocTb (npii bhcotg BcacwBa- 
HHH 2,5 M IT TeMnepaType Macjia b 5aKe 

lie HH/Ke 4- 18°C) 1500yz/4flc 

TeMnepaTypa sarpHiaiCHHoro Macjia npw 

Bxoae B 5apa5aH iie niuKe -p35°C 

CoAep/KaHiie bo^li b oBnineHiiOM Macjie (nocjie 
ABVKpaTHOH cenapai^Mii ii obmctkh ot 
B 03 iT>i sarpnsHeHiioro iviacjia, co/i;ep>Kaiii,e- 
ro He 5ojiee 3 % boji;i>t h 0,06 % Mcxanii- 

HecKHX npHMOceM) He 6o:ieo 0,25% 

Cojiiep>KaHne MexaHiinecKHx iipuMecett b ohm- 
lUetiHOM Macjie (nocjie ;i,ByTipaTHOM cena- 
papHII H OHHCTKH OT MexailHHeCKHX IlpII- 
Meceii 3arpH3HeHHor() Mac.aa, co^ep^Ka- 
Tii,ero He Oojiec 0,3 % no aecy MexaioiHCC- 

iHTX npiiMeceri) ne Oojree 0,06% 

Coaep/HaiiHe Macjia b OTxoAax no OTHome^ 

HHIO K BCCy OTCenapHpOBaHHOM Boa,i>i 
(lipH H0pMa.r[bHBTX yC.TTOBnHX OKCn.JTya- 

TapMH) He Ooaee 1 % 

BbicoTa BcacbiBaHHH Mac,TTnHoro nacoca no 

BanyyMMeTpy ne ivienee 4:MEod.cm. 

J],aB,7iCHiie Macaa na Bbixo^e 

113 nacoca iie Mcnee 3,5 kb/cm'^ 


SPECIFICATIONS 

Capacity (at a suction head of 2.5 m and oil 
temperature in the tank not below 


+ 18° C) 1,500 Ijhr 

Fouled oil temperature at bowl 

inlet not below + 35° C 


Water content in purified oil (after two cycles 
of separation and cleaning the fouled oil 
of water at a content of water in the 
fouled oil not over 3 % and a content of 
solid impurities not over 0.06 %) . . . not over 0.25 % 
Solid impurity content in purified oil (after 
two cycles of separation and cleaning the 
fouled oil of solid impurities at a content 
of impurities not over 0.3% 

by weight) i^ot over 0.06% 

Oil content in the waste relative to the weight 
of the separated water (at normal operat- 
ing conditions) i^ot over 1 % 

Suction head of the oil pump read by a vacuum 

gauge not loss than 4 m IF. O. 

Oil pressure at pmmp outlet. . . . not less than 3.5 kgjsq. cm 



Phc. 7. npHHiiHniiajibHaH cxeMa ycranoBKH cenapaTOpa : 
1 — 5aK 3arpH3HeHHoro Macjia; 2 — KJianan HeBOSBpaTiiuii; 3 — 
TpyOonpOBOa jijih enyena Macjia h 3 itaMcpbi nepenoJiHeHHH; 4 — npan 
npoxoHHOii; 5 — iiacoc; 6 — TpySonpoBoji 3arpfl3iieHHoro Macjia; 
7 — noaorpeBaTejib; 8 — Kpaii oxOopa npo5 aarpnanenHoro 

MacJia; 9 — Kpan ,hjih ordopa npod OHHmeimoro MacJia; 10 — Tpy- 
donpOBOjT OHHuiennoro Macjia; 11 — BJieKTpOflBHraxeJib ; 12 — Tpy- 
donponoA ^jih CTOKa boabi; 13 — Kpan; 14 — ■ dan oHHinennoro 
MacJia; lo — (JuuibTp 


Fig. 7. Schematic diagram of oil purifier installation: 

1 — fouled oil tank; 2 — non-return valve; 3 — piping for drainage 
of oil from overflow chamber; 4 — straight cock; 5 — pump; 
Q . — fouled oil piping; 7 — heater; 8 — cock for sampling of fouled 
oil; 9 — cock for sampling of purified oil; 10 — purified oil piping; 
2i — electric motor; 12 — water drainage piping; 13 — coek; 
14 — purified oil tank; 15 — strainer 
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o5opoTOB fiapaoaiia 4520 odImuh 

raOapin'iihie pa rjMcp ia : 

3 ;jiiiiia 1235 mm 

uiiipiiiia 600 MM 

BhicoTa 1140 

^jiiriia c OTBO;];CHHLiM OapaOanOM 1245 mm 

Uliipiriia c OTBCAeHHbiM OapaOaHOM 948 mm 

Mai;ciiMajiBHaH RMCOTa c npiinoAUHTbiM 6apa- 

UaHOM 1350 MM 

Bee : 

cciiapaxopa b cOope c aaeKTpoABiirare.iCM 

5ea aanacHbix aacTOii 515 

Gapauana b cCope 80 

irpiiHa^jicaaiocTett, aanBacTen ii iincTpy- 

MCHTa He 6o.iee 53 m 

Mo 1 a H 0 b , no 1 ’ p c 5a ne m a h o:i e kt p o no a o rp e j t a - 

^j eaeM 30 KBin 


XAPAKTEPHCTHKA BJlEKTPOABHrATEJIEH 


PoA 

Toi^a 

Han- 

pHJKC' 

Hire, 

B 

T H 11 

Mom- 

HOCTb, 

KBjn 

Mncao 

06jMUH 

Ilcn().JiHeHHe 

ojieKTpo- 

^Birrarejin 

rio- 

CTOHH- 

Hbrii 

110 

220 

1111-45 

4 

1450-1500 

BpbT3r03a- 

iHHigeimoe 



MP3-42-4 

4 

1430 

Boaoaa- 

igiiigeiiHoe 

Ilcpe- 

MOIIHblil 

220 

A-51/4 

4,5 

1440 

BaLHH- 

mcHnoe 

Sai^pbiToe, 



AO-51/4 



oOgyBacMoe 


CeiiapaTop iia^oKHo paOoxaeT b ycaoBiinx .^. niTeabnoi o 
Kpeiia 15'^. 


OBTdEM nOCTABKH 

CenapaTop Macaa c aaeKTpo;];BiiraTeaeM 
ljapa5aH 

Kaarian BcacbiBaiomiiH HeBoaBpaTHLiii 
MariiMTHbiii nycKaTcab nan nycKOBoii peocTOT 
ropaoBHiia BOAHHan 
Ilpiiiiaj;ae?HHOCTii ii nncTpyivieHT : 

KJiio'i Ooabmoii rattKii 5 apa 5 ana 
Kaioa ^an Maaoii ranKH 5 apa 5 aHa 
Kaioa ;];aH peryaitpoBKn BbicoTbi Oapaoaiia 
Aop'/Kaxeab 

Aepmaxeab ;],aH noA'aeivia OapaOana 

KOBiii j\:{n oancTKpr OapaOana 

nacoc ;^an obiictkii OapaOana 

Kaioa unn KOHTpraHKH HWHUieM onopbi 

KpioaoK aan BbiiiMMaHiiH OytjtepoB 

iiojK ;^aH oancTKii OapaOana 

KaioB 38—42 


Bowl speed 4,520 ?•, p. m. 

Overall dimensions : 

length 1,235 mm 

width 600 mm 

height 1,140 mm 

Length with the bowl being removed 1,245 mm 

Width with the bowl being removed 948 mm 

Maximum height with the bowl being lifted . . 1,350 mm 

Weight : 

oil purifier assembled with an electric 


motor without spare parts olb kg 

bowl assembled 80 A’g 

accessories, spare parts and tools ... not over 53 kg 
Power consumed by the electric motor 30 fclP 


CHARACTERISTICS OF ELECTRIC MOTORS 


Current 

Vol- 

tage, 

Type 

Po- 

wer, 

Speed, 

Enclosure 


V 


kW 

r. p. m. 


D. C. 

110 

220 

nH-45 

4 

1,450- 

1,500 

Splash - 
proof 



MP3-42-4 

4 

1,430 

Water - 
|)roof 

A. C. 

220 

380 

A-51/4 

AO-51 /4 

4.5 

1,440 

Enclosed 

Tot ally - 
enclosed, 
fan -cooled 


The oil purifier operates reliably under conditions of 
prolonged heeling up to 15°. 


DELIVERY SET 

Centrifugal oil purifier with electric motor 
Bowl 

Non -re turn suction valve 
Magnetic starter or starting rheostat 
Water collecting throat 
Accessories and tools : 

wrench for large nut of bowl 
wrench for small nut of bowl 
wrench for adjusting the bowl height 
holder 

holder for bowl lift 
bucket for cleaning the bowl 
pump for cleaning the bowl 
wrench for lower support lock nut 
hook for withdrawing a buffer 
knife for cleaning the bowl 
wrench 38 ^42 
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^anaciihie wacTii : 

rapeaHii cpeAHiio (3 hit.) 

Ha. I HcpTiTKa.abHHiii 
I rp y>Kii aa i to 71 ; n hthii na 

oyijtepa pcryairpOBOHHOro npncnocou. (aiiiin (6 jut.) 
iipyaaiHia oytjjcpa (6 hit.) 
iiiccTepiin acpiuiHiian 

iipoK.aaAKH TopMOSHLie A/iH TopMOsa oapaoajja (2 iii r.) 

iTpOHJia^i^a ji:in MacjiocOopHiiKa 

KOJTbua ynaoTHiiTejibHbie 5 ojibTTiMC (6 nrr.) 

KOJibna yn,TOTHiTTO.nbHLie Ma.ibic (6 jtit.) 
iipoK.aaa,Kii TopMoaHbie (J)pMKni40Ha (6 hit.) 

TepMOMCTpbr pTyTHbie 5 o 3 onpaBH (2 hit.) 
niaaiHi MacjioyKa:jaTe.iifl (4 hit.) 

HiaHfji.i oaacTHHHOH MVilrrbi (5 hit.) 

Hia pii KG no A iiui II H H K 306 

1 i [ a ]') H K G HG HI IT 1 1 H H K 3 I 0 

mapHKGno;]iiiiHHHiiK A'? 1306 
HiapHbGiioaiHiiiHHirK AX' 18 207 
KG Jib pa pcryairpyioHpie (3 hit.) 
no.'iTbi Ml0x35 (2 hit.) 

6g.it i>T M 8 X 32 (2 hit.) 

GG.ITbl M8x20 (2 HIT.) 

Og.ithi M8 X 14 (2 HIT.) 

raiiiHi M 8 (2 hit.) 

raiiKH Ml6 (2 hit.) 

iiiaiiobi Hpy/KiiHHbic AiiaM. 8 mm (2 hit.) 
iiiaiiGbi npv'rKMinibie ■i.HaM. 16 mm (2 hit.) 

HtTH(l)Tia KCHlHieCKHC 6X60 (2 HIT.) 

IHTII(J)TbT KOIIMHeCKIie 8x60 (2 IHT.) 

U[TH{{)TI,I KOHHHCCHHe 6x40 (2 HIT.) 

Kgm 1 1. 1 (' KT TCXHIIHeCKO il ;I.OKyMOHTaH;HH 


spare parts : 

medium trays (3 pcs.) 
vertical shaft 
thrust bearing spring 
adjusting device buffer (6 pcs.) 
buffer springs (6 pcs.) 
woian gear 

braking gaskets for bowl brake (2 pcs.) 

gasket for oil collector 

large sealing rings (6 pcs.) 

small sealing rings (6 pcs.) 

braking gaskets for friction coupling (6 pcs.) 

mercury thermometers without casings (2 pcs.) 

oil gauge glasses (4 pcs.) 

flexible coupiling washers (5 pcs.) 

ball bearing No. 306 

ball bearing No. 310 

ball bearing No. 1306 

ball bearing No. 18207 

adjusting rings (3 pcs.) 

bolts M10X35 (2 pcs.) 

bolts M8 X 32 (2 pcs.) 

bolts M8 X 20 (2 pcs.) 

bolts M8x 14 (2 pcs.) 

nuts M8 (2 pcs.) 

nuts M16 (2 pcs.) 

spring washers, 8 mrn dia. (2 pcs.) 

spring washers, 16 mrn dia. (2 pi^s.) 

taper pins 6 X 60 (2 pcs.) 

taper pins 8 X 60 (2 pcs.) 

taper pins 6 X 40 (2 pcs.) 

Complete set of technical documents. 


CEOAPATOPbl MACJIA nPOMSBOIlMTEJlbHOCTbK) 3000 Jl/HAC 


OIL PURIFIERS OF 

BLiiiycKaioTOii u Tpex M 07 i,ii(|)iTKaij,iiHx : 

HCM-4 — 0 3JieKTpoo6opy7iOBaHMeM nocTOiiH- 

iiOLX) TOKa; 

HCM-4/I — c ajieKTpooGopyTiOBaHiieM iiepeMeii- 
iioro TOKa HanpmKeHiieM 220 r; 

HCM-4 /lI - c ajieKTpooOopyaoEaHMeM nepoMeit- 
Horo TOKa Hanpa?KeiiiieM 380 e. 

OCHOBHAH TEXHHHECKAS 
XAPAKTEPHCTMKA 

II pOlUiBOAH'ieJibllGCTb (lipil naKyyMMCTpHHeCKOM 
BblCGTC BCaCblBaHHH 350 MM pTyTHOrO 
cTo.ii5a, AaiuieiiMH HaiTieTaHHfl 3,5 ks/cm"^ 

If TCMiicpaType Macjia b OaKC hc hm/KG 
18° C) lie MGHee 3000 

TeMneparypa aarpHBueHHoro Macjia npii Bxo^e 

B OapaOan ne hh/kc 35° C 

CogepHuaHire Bogbi b OHiiiaeiiiiOM Macnc (iiocne 
aBynpaTHOH cciiapaaiiH h ohhctkh gt boali 
aarpHHHCHHoro Macjia, coAepH^auiero He 
5o.]iee 3% boahi) ne 6ojiee 0,2% 


3,000 L/HH CAPACITY 

Three modifications of this type of purifiers are 

available : 

Model HCM-4 with D. C. electrical equipment; 

Model HGM-4/I with 220 V, A. C. electrical equip- 
ment ; 

Model HCM-4/TI with 380 F, A. C. electrical equip- 
ment. 

SPECIFICATIONS 

Capacity (at a suction head of 350 mm Hg nnder 
vacuum, delivery pressure 3.5 kg/sq. cm 
and temperature of oil in the tank not 
below 18°C) not less than 3,000 Ijhr 

Temperature of fouled oil at 

bowl inlet not below + 35° C 

Water content in purified oil (after two cycles 
of separation and cleaning the fouled oil 
of water, content of water in the fouled oil 
being not over 3%) not over 0.2% 
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CoAepH^aiiiie MCxaHiniecKiix npiiMeceii b obh- 
laeHHOM Macjie (nocjie aBynpaTHOii cenapa- 
piiir M OBHCTKit OT MexaHHBecKHX npwMeceri 
sarpflancHHoro Riacjia, co3,ep>Kamero iic 
oojiee 0,8 % no secy MexaHiinecKiix npn- 

Mocen) ne Oojieo 0,06% 

(4)AepH?anno iviacjia b OTxoa;ax no OTHomennio 
K Bccy OTcenapiipoBanHon bo^lt (npn nop- 
Ma.iiBnwx yc.:[OBMHX aKcnnyaTapnn) . . . ne Gojiee 1 % 
BLicoTa BcacLiBannn Macnnuoro nacoca no 

BaKyyMMeTpy ne 5oaee AiSO mm pm. cm. 

JJ^aBJiGHHC Macna na BLixoaic 

mi nacoca ne Monc^e 8,5 KsjcM^ 

4ncjio oOopOTOB 5apa5ana 4520 o6/muh 

raOapiTTHLie paaMcpLi: 

a-anna 1130 mm 

innpnna mm 

BT.TCOTa 1090 mm 


Solid impurity content in purified oil (after two 
cycles of separation and cleaning the 
fouled oil of solid impurities, content of 
impurities being not over 0.3% by 
weight) not over 0.06% 

Oil content in the waste relative to the weight 
of the separated water (at normal operat- 
ing conditions) not over 1 % 

SiKition head of the oil pumi^ by a vacuum 

gauge not over 450 mm Hg 

Oil pressure at pump outlet . . . .not less than 3.5 kg jsq. cm 

Bowl speed 4,520 r. p. m. 

Overall dimensions : 

length 1,130 mm 

width 715 mm 

height 1,090 mm 



Pwc. 8. OOipnii BHa cenapaTopa Macjia Tiiiia HCM-4: 

1 — MexaiiHSM; 2 — cGophhk Macjia; ^ — GapaOan; 4 — Hacoc; 
5 — Tp ; 6 — noaiCMHHK ; 7 — ajieKxpoABHraTeJib 


Fig, 8. General view of oil purifier type HCM-4: 

1 — drive mechanism; 2 — oil collector; S — bowl; 4 — • pump; 
5 — strainer; 6 — lifting device; 7 — electric motor 
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Jl,.iiina (* OTiK‘;a'Hti}>rM oapaoanoM 1500 acw 

llIiipiTna c OTac;^OHH]>iM OapaOaiioM 1195 jwjw 

BiacoTa c OTKiiHVTi.rM MacjiocoopniiKOM 1530 mm 

B(M‘ : 

reirapaTOpa a coopc c aacKTpOAiiiiraTe.'ieM 

aaiiMacTOM ii iiiiCTpyMeiiTa .... 618 

oapauana b cuopc 125 zee 

npniiaajievKiiocTCM, aarraciii>ix aacreii ii 

irucTpvMOHTa KB 


XAPAKTEPHCTHKA B JI EKTPO ABMPATEilEH 


i^lA 

roKa 

llaii- 

pfimc- 

Hire, 

E 

'fir n 

Mo lu- 
ll OCX b, 

Ksm 

^Iii(‘,;io 

o6/MaH 

l4cno.;iiieiufe 

OJlOKXpO- 

ABiiraxeufi 

llo- 

croiiB- 

Bbhi 

110 

220 

1111-45 

4 

1500 

Bpi>mro- 

aam,ii- 

igenHOO 

llepc- 

MCHHblii 

220 

380 

MB3-42-4 

lUIIT 

Mih3K-42-4 

4 

1450 

Boao- 

aam,!!- 

LgeHHOf' 


CeiiapaTop iia^^enmo paOoTacT b ycjiOBimx oj^HOBpeMeii- 
Horo ;iiaiiTC.ii>Horo Kpena b 15° ii ;pi(}al)epeHTe 5^, ii npit 
KpaTKOBpCMGHHOM KpeHe B 45°. 


OBT>EM nOCTABKH 

CenapaTop Mac/ia c oacKTpoABnraToaeM 
BapaOan 

K.ianaH BcacwBaToiuiiM HeBoajtpaTHhiii 
ManiiiTiTBiii nycKaTonb iinii nycKOBOM peocTax 
ropjIOBHTTa 

lIpiIHaAJieWHOCTH JI IIHCTpyMOHT: 

aeprKaTCJiB AJIH noaiT^GMa (lapaOana 
p>K axe .1 h xa p e Ji ho js,e p/uaxe ji h 
KJ iioB a/iH Majioii rail KM OapaOana 
KOBiii OMiicxKH tlapaOana 

aepvKaxejiB BepTiiKajiBTioro Bajra 
II a CO c pyBHOH 
k:iiob ;i,Jin KpyiMiOM rail kit 
k:iiob a,Jifl (JipiiKipTOHiioii Myilixai 
K/IIOM pOKKOBBlii 30 
KJiioB ;;jiH Oojibmoii railKii GapaGana 
3anaciii>ic Bacxn : 

xapcaoMKH cpeAHiie (6 mx.) 
coTixa ({)iini>xpa c oGoMMOii 
iiiecTepufl MepBHMHan 
Gy({)epa (3 hit.) 
iipy/KHHbi Gy4>epiiue (6 iiix.) 
npynuiHa noAnnxHUKa 

iipoKjraAKH xopMoaiiBie (|)pMKHiionHOii MytJiXLi 

(6 IIIX.) 

npoKJiaAKH TopMOBHbie GapaGana (2 mx.) 

npoKJiaAKii HCM4-068 (2 iiix.) 

npoKJiaAKH HGM4-067 (2 lux.) 

iipOKJiaAKa HCM4-059 

BxyjiKH (6 mx.) 

xepMOMCxpbi pxyTHLie (2 mx.) 

rjiasKii MacjioyKaaaxe.an (2 mx.) 

Ko.ibpa ynjioxHiixeabiibie Gojibmiie (6 mx.) 

K()jibii,a ynaoxHHxejibHbie Majibie (6 mx.) 


Length with the bowl being withdrawn 1,500 mm 

VVadth with the bowl being Mothdrawn 1,195 mm 


Height with the oil collector being withdrawn 1,530 mm 
Weight : 

oil purifier assembled with electric motor 


without spare parts and tools 618 /eg 

bowl assembled 125 /eg 

accessories, spare parts and tools 37 Ag 


CHARACTERISTICS OF ELECTRIC MOTORS 


Current 

Vol- 

tage, 

Type 

Po- 

w'er. 

Speed, 

Enclosure 


V 


kW 

r. p. m. 


D. C. 

110 

220 

lTII-45 

4 

1,500 

Splash - 
proof 

A. C. 

220 

380 

MP3-42-4 

or 

MP3K-42-4 

4 

1 ,450 

AVatei-- 

proof 


The oil purifier operates reliably under conditions of 
a prolonged heeling up to 15°, short-timed heeling of 45° 
and difference up to 5°. 


DELIVERY SET 

Centrifugal oil purifier with electric motor 
Bowl 

Non -return suction valve 
Magnetic starter or starting rheostat 
Water-collecting throat 

Accessories and tools : 

holder for lifting of the bowl 
trayholder 

wrench for small nut of bowd 
bucket for cleaning the bowl 
vertical shaft holder 
h and -operated pump 
wrench for round nut 
wrench for friction coupling 
horn wrench 30 
wrench for largo nut of bowl 

Spare parts : 

medium trays (6 pcs.) 
strainer mesh with casing 
worm gear 
buffer (3 pcs.) 
buffer springs (6 pcs.) 
thrust bearing spring 

braking gaskets for friction coupling (6 pcs.) 

braking gaskets for bowl (2 pcs.) 

gaskets HCM4-068 (2 pcs.) 

gaskets HCM4-067 {2 pcs.) 

gasket HCM4-059 

sleeves (6 pcs.) 

mercury thermometers (2 pcs.) 
oil gauge glasses (2 pcs.) 
large sealing rings (6 pcs.) 
small sealing rings (6 pcs.) 
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Pile. 9. lIpiTHi^MnnajibiraH cxeMa ycTaHOiiKii cenapaiopa: 

1 — TpyOonpoBoa ajia CTona bo^bi h Macjia npii nepenojineHim h 
npH cpaOaTLiBaHMH npeAOxpaHHTejibHoro HJianana; 2 — nacoc; 
3 — TpyQonpoROA BarpnaneiiHoro MacJia; 4 — iioAorpeBaTeJib; 5 — 
TpyOoiipoBOA AJiH CTOKa BOAbi; 6‘ — TepMOMexp; 7 — Kpaii AJifi oxOopa 
iipoO aarpnanenHoro MacJia; 8 ^ — xpyOonpoBOA AJia cnycKa MaoAa 
H3 KaMepw nepeiiOJiHeHUH; 9 — Kpaii AJin oxOopa npoO ORHineiinoro 
MacJia; 10 — Kpan; 11 — xpySonpOBOA OMHipenHoro MacJia; 12 — 
(i)HJibTp; 13 — Oan OHHiaeHHoro Macaa; — KJianaii neHoaBpax- 
Hbiii; 15 — ^ OaK sarpHSHCHHoro MacJia 


Fig. 9. Schematic diagram of oil purifier installation : 

1 piping for drainage of water and oil excess from overflow and 
safety valve trip; 2 — pump; 3 — fouled oil piping; 4 — heater; 
5 — piping for water drainage; 6 — thermometer; 7 — cock for 
sampling of fouled oil ; 8 — piping for drainage of oil from overflow 

chamber; 9 — cock for sampling of purified oil; 10 — cock; 11 

purified oil piping; 12 — strainer; 13 — purified oil tank; 14 — non- 
return valve; 15 — fouled oil tank 


TpOC (2 HIT.) 

UiapiIKH gMaM. VI MM (3 UIT.) 
mapHKonoAmimHUK A? 306 
iriapiiKonoAinHiiHirKM A? 310 (2 iht.) 
iiiapirKonoAinimHMKH A? 1307 (2 uit.) 
iiiapHKonogmirnHiiK A*? 46 207 
(jojiThi M8x20 (2 lUT.) 

OojiTbT M 12x25 (2 UIT.) 
rauKii M8 (2 uit.) 
rauKii Ml 6 (2 uit.) 

maiiObi npyjKiiHUbie guaM. 16 mm (2 uit.) 
iiiaiiObi npy/KUHiibie giiaM. 12 mm (2 hit.) 
inTii({)Tbi KOHHuecKHe 6x40 (2 hit.) 
uiTii(j)Tbi KOHiiuecKHC 8x60 (2 iut.) 
uiTiuJiTbi pHJiMiiapiiqecKHe 3rx22 (2 iut.) 
umibibKii M8x22 (2 iut.) 
uiiiHJibHii M18X65 (6 uit.) 

Komiijickt TexHiiuecKOti gOHyMeHTapiiM. 


cable (2 pcs.) 

balls 12 mm dia. (3 pcs.) 

ball bearing No. 306 

ball bearings No. 310 (2 pcs.) 

ball bearings No. 1307 (2 pcs.) 

ball bearing No. 46207 

bolts M8 X 20 (2 pcs.) 

bolts M12 X 25 (2 pcs.) 

nuts M8 (2 pcs.) 

nuts M16 (2 pcs.) 

spring washers, 16 mm dia. (2 pcs.) 
spring washers, 12 mm dia. (2 pcs.) 
taper pins, 6 X 40 (2 pcs.) 
ta|>er pins, 8 x 60 (2 pcs.) 
round pins, 3r X 22 {2 pcs.) 
pins M8 X 22 (2 pcs.) 
pins M18 X 65 (6 pcs.) 

Complete set of technical documents. 
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rio BCGM BonpocaM npiioSpeTeHHH cyAOB ii cy^OBoro 
oSopy^OBaHHH oSpamaHTecb no a^pecy: 

BCECOK)3HOE OBT>E^^HHEHHE 

„cyflOMMnoPT“ 

MOCKBA, r-200, CMOJIEHCKAfl-CEHHAH IIJI., 32/34 

AflPEC flJIfl TEJIErPAMM: 

MOCKBA cyflOHMIlOPT 


Please address all enquiries in connection with purchasing 
of ships and equipment for ships to; 

VSESOJUZNOJE OBJEDINENIJE 

“SUDOIMPORT” 

SMOLENSKAJA-SENNAJA PL., 32/34, MOSCOW, G-200 
CABLE ADDRESS : SUDOIMPORT MOSCOW 


BHemToprn3«aT. Sanaa A's 20125. Otb.: Kohioxob B. B., IOp.\iaii0B E. (!>., PopjiOBa B. 11., MyxaHOBa B. B. 
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CYAOBblE AH3EJIH 
2HCn 1 

Thu ji iiasiiaueuiie. 

^BHraTe-nb MapKH 2 HCYl 1 - MaaoMOiUKbiii 

MeTbtpexTaKTHbiH AByxu,HJTHii;],poBbTfi BHxpeKaMep- 
Hbiii AHseJib, npeAitaaHaHeHHbiii ^jih pa5oTbi iia 
rpe6Hoii bhht qepea peBepcuBHO -peAVKTopHyio 
Tiepeaaqy. 

9tu ^BuraTejiu iiciiojibsyioTCH, rJiasHbiM o6- 
paaoM, AJiH ycTanoBKH na MaJibix pbioonpoMbic- 
-HOBbix cyj^ax, a xaKJKe na penHbix ii MopcKPix na- 
Tepax H MOTopubix JioflKax. 

^BHraTejiii 2 MCII OTJumaiOTCH iipocTo- 

Toii KOHCTpyKpHu. 06c.riyH^HBaHHe jijBiiraTejiH it 
T exniiHecKHH yxoA aa hpimh iiecjiojKeH. ^T,BHraTe.ib 
aerKO h 5biCTpo aaiiycKaeTCH KaK c noMoiu,bK) 
aaeKTpocTapTepa, Tan ii Bpyunyio. 

BaaroAapH naaiTaiiio nepeAaMii, noimjKaioipeH 
aucao oSopOTOB, Aau cii./iOBbix ycTanoBOK c 

raTeaeM 2 HCU mou^gt 6biTb rioAoSpan rpe6- 

i-> 

HOil BHHT C A^^CTaTOHHO BbtCOKHM KOa{|)(|)HI],HeHTOIVI 
noae3Horo AeiiCTBiia, 

TEXHHUECKAR XAPAKTEPHCTUKA 

Ho.MJiita/ii.HaH (;tJiuTe.ihiian) Moiiuirx^Th iia Bhixo;'uio.M 


(tviaiiuo ptayix'TOpa, s. a. c '^0 

HoMiiiiajihitoo MiicJio ouopoToii, odjAUiH l-^>00 

HaH6oJii>iiiaH AioimrocTi, (KpaTKOBpoMeiiiiaji, iipc- 

7i,oj‘aaiT0Ji.ii<)CTi)io ne fxxiec 1 naea), b . a . c .... "^2 


4ncjio oOopoTOB, cooTHOTCTByioiueo HaiTOcaFiiiieiT 

Moiiui()(‘Tir, o 61 miih 

^iicjio mraiiiapoB 


iJ^TiaMexp pa 5 o^iero iuiJiin;q)a, mai lO^) 

A-TiiHa xO'iix nopiiiira, AiAt 

Cpe;xiiec otJitjjeKTTfiaioo ;uiiaeiiiio, fcejCM^ '>,34 

Cpe;];iifla CKopocTr> nopiiina, Mjce/c 6 ,o 

A^eircTiuiToaBiiaa CTerieiiT. cvKaTiui 

Haii 6 o:rBi[ieo Tfaitaeiiiic (".KaTiia, iczjcAi^ 37 

Haii 6 orir,iiioc .lanjK'Hiie ninv/ta, KzjcAi^ <>'> 

OciiOBiTaa MapKa TonaiiBa ,i.ii3e.iF>U(>o 

y;i.ejiBiiriiu pacxoA Toii/iiiBa iipn HOMiiiKULiiofr 
MOLUHOCTii II lenaoTBopiioH cnoco 6 iioeTii ToiiaiiBa 
lie MCHoe 10000 kkua^ zjs.A.c.H 200 i 10 % 

OeiiOBHaa MapKa CMaaKii ,pi 3 e.;[i>Hoo 11 ii Aif 1 1 

y.xeaBiiBui pa(*x(vi. cMaaKii iipir HOMiniaabiion 

MoimiocTiT, z/b. a.c.h HO ooace 0 

HaiipaBJioiiiTO BpamoTiiifi (cMoxpa co cxopoiihi KopMbi cxaiia): 

KoaoiBiaxoro iiaaa aBiii'axeaH acBoe 

rpeclHoro iiaaa iipanoe 

^Iiicao o 6 opoxoB BLixo;i;noro Baaa ])(.viyKxopa (npit iioMiTna/iBHbix 
ooopoxax aHriraxejifl), odjAmfi '. 

iia iiepejHOM xcviy 600 

iia saTiHOM xoiiy 462 

MiiHHMaaLHO - ycxoftaiiBOo 'iiic. le o 6 opoxoB ko- 

aeiiMaxoro Baaa, odfAUtn 900 

CxenoiiB HCpaBHOMepiiocxir aiuiraxcaa 1 : 125 

J 3 oc cyxoro aBiiraxean (c AiaxoBiiKOM it poBcpcii- 

BiiBiJi yf'xpoiicxBOM), KZ 525 

('a 6 apnxBT, AiAt : 

aaiiHa 1140 

iiiiiptiiia 600 

Bi>icoxa ox ociT Koaeiniaxoro Baaa 630 

pacfrrofiinie ox ocn Baaa /i;o iinvKHOfi xomkm , 270 


MARINE DIESEL ENGINES MODEL 

2HCn \ 

Type and Designation. 
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The Model 2 TClI 1 engine is a small four- 
cycle, two-cylinder turbulence-chamber diesel de- 
signed for propeller drive through a reverse-reduc- 
tion gear. 

Such engines are used chiefly in small fishing 
boats. They find also application in river and sea 
cutters as well as in motor boats. 

10 5 

A distinct feature of the Model 2 TCIT yy 1 

engine is its simple design. Operation and care of 
this engine are likewise quite simple. Starting can 
be performed easily and quickly either with the 
help of its electric starter or by hand. 

A speed reduction gear allows to select propeller 
screws of adequately high efficiency for power 

10 5 

units including Model 2 ^ICII 1 engines. 

SPECIFICATIONS 


Rated power (continuous) on rever- 
sing unit output shaft flange, b.h,p. 20 

Rated speed, r,p,m 1500 

Maximum short-time overload (for 

1 hour only), b,h,p 22 

Speed at maximum overload, r.p.m, 1545 

Number of cylinders 2 

Cylinder bore, mm 105 

Piston stroke, mm 130 

Mean effective pressure, k^lsq, cm . . 5.34 

Mean piston speed, mjsec 6.5 

Actual compression ratio 17.5 

Maximum compression end pressure, 

kgjsq. cm 37 

Maximum cycle pressure, k^lsq, cm 65 

Basic fuel grade diesel fuel 

Specific fuel consumption at rated 
power (for fuels of calorific value no 
lees than 10000 ccal)» ^/b.h.p.hr . . 200 ^ 10% 

Basic oil grade JI 11 or /fn 11 diesel oil 

Specific oil consumption (at rated 

power), ijb.h.p.hr max. 6 

Rotation (viewed from aft): 

crankshaft counter-clockwise 

propeller clockwise 

Reducer output shaft speed (at rated 
engine speed) r. p. m. : 

forward 600 

reverse 462 

Minimum stable crankshaft speed, 

r.p.m 900 

Speed fluctuation factor 1 : 125 

Dry weight of engine, (including 
flywheel and revers-reduction 

gear), 525 

Overall dimensions, mm: 

length 1140 

width 600 

height above crankshaft axis . . 630 

distance, crankshaft axis to ex- 
treme bottom point 270 
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KO H ( rp.v KUHll 4BH I A TK,1H 

OcTOB ABiiraTejin. JI^BnraTejiL iiMeoT ^yryimbiir 
neJibHOJiMToii 6 Ji o K - K a p T e p c TyTiiie.ibHLnT 
BbiCMOM KOJienaaToro sajia. 

B nepeAHeii MacTH 5,Ti0K-KapTep pmeeT iiepero- 
poAKy, OTAeJifliomyio KpuBoiiiiinHyio KaMepy ot 
K apTepa uiecTepeTinaTOH nepe^aHii k pacnpcAeJiM- 
TejibiiOMy Bajiy; b oTBepcTiin, CAejraimoM b aTOH 
neperopoAKe, ycTanoB.ieH uiapiiKOiiOAiuxiniiiiK, 
cJiyvKaiipm onopoH KOJienqaTOMy BaJiy; BTopoii 
uiapHKOiiOAinnnHHK KOJiCHnaToro BajiaycTaiiOBJicn 
B KpLiuiKe, aaKpBiBaiomeH TopnoByio nacTb o.iOKa 
0 aaAHGM (KopMOBoii) CTopoHLi. BAecb jKe ycTanoB- 
Jien Myryiiiibiii Ko^Kyx iviaxoBHKa, k KOTopoiviy 
KpemiTCH Kopnyc peBepc-peAyKTopa. C ooKOBbix 
CTOpOH 5jIOKa ITMeiOTCH JITOKH, BaKpblTblG KpblUI- 
KaMii, cayjKamPTe ji^in Aocxyiia k KpiiBoiuMiuio-ma- 
TyHTiOMy Mexanii3My, HiivKe jiiokob iiMeiOTCH npn- 
JiiiBbT, B BiTAe Jian, c OTBepcTwaMPi A«aH KperuieHriH 
rijioKa K (j)yiTAaMeHTy. C npaBoit CTopoHbi oaoK- 
KapTep HMeeT rneBAa a^^h ycTanoBKii iiiapiiKoiiOA- 
mnniiHKOB pacjipeAejriiTeJibHoro BaJia it njroipaA- 
Ky, Tia KOTopoii 3aKpenaeHT>T ToibanBiibie HacocbT. 

Btamikh pa5oBnx ij;hjiii ha poB- BCTaBiibie, 
HyryHHbie. npocTparroTBo BOKpyr BTyjioK o6pa3y- 
GT BOAHiiyio py5amKy, l^epxHPiH iiocaji.onHbm itohg 
BTy.TTKH ynjTOTiieii iiyTeM iipiiTiipKii oiiopnoro 6yp- 
Ta, Biiii3y BTyjma ynjroTHena npn iiomoihii AByx 
pP3HH0BbTX KOJieU. 

ro.jroBKa pa5o^iero ah -' i wii a p a - nyryir- 
Han, uejTbHOJiHTaH, o5inaH a-^h Asyx ipuiiiHApoB. 
PoJiOBKa HMeeT noJiocTb boahhoto ox.iia/KAeHHH, b 
KOT opyio iiocTynaeT BOAa nepes OTBepcTiiH b Bepx- 
HCH MaCTH OJIOKa. 

B roJioBKe ycTaHOBjieiibi (na Ka>KAi>iM ahjihhap) 
BTiyCKHOH IT BblliyCKHOH KJianaHbT, (flOpCyiTKa, 
BCTaBKa BHxpeBOH KaMepbi h BanaJibiniK, npiiMeHH- 
CMbiH }\JiH o5,iTGi"BeHHH TTycKa xo.TTOATioro ABHra- 
TejTfl. 

KpHBOiiiiTinio-jiiaryHHHif ■ttexaiiii^M, K o .ii e n- 

B a T bIH B a JT - CTaJIbHOH, HITaiVinOBaHHblH, AByX- 
OnopHblH, 0 KpyrJlblMH meKaMH KpiIBOIUHnOB, 
C H ao >K e Till bl M H n P 0 T H B 0 B e C aMH , 

PaciTOJTo>KeHHe KpiiBOinHnoB- HOA yrjioM 180° 
Apyr K Apyry. TTTaxyHHbTe meiiKii nojibie, c 3ar- 
.iryiiTKaMiT. PaOcnafl iiOBepxHocTb maTyHHbix meen 
3aKa.TTejia, Bajr HMeeT (‘BepjienHH a-^h hoaboab 
Mac,jra ^epea ito(‘Oboh KOHeii; k iiiaTyiiHbiM meiiKaM. 
Ha KopMOBOM KOHue Ba.Ta ycTaHOBaen Myryniibm 

MaXOBHK. 

H 0 p iTJ e H b - H3 ajiioMMHHeBoro cnjiaBa, iiMeeT 
HeTbipe KOMlipeCCHOHHbTX H OAHO MaCJIGCTbeMHOe 
KOJibH;o Ha rojiOBKe, a TaK/Ke oaho MacaocbeMHoe 
KOJibpo Ha K)5Ke. 

n o p m H e B 0 H H a.n e p-CTa.TibHOH, riycTOTejibm, 
(* Tl.eMeHTHpOBaHTIOH H 3aKa.aeHHOH HOBepXHOCTblO ; 
iiocaAKa itajibna b OTBepcTiiHx nopiiiHH-riJiaBaio- 
man; ot oeeBoro iiepeMeipeHHH naJieii, ^JWKCHpy- 
eTCH npyHxHHHbIMH CTOnOpiIblMH KOJIbpaMH. 

lUaT yH- CTaJIbHOH, mTaMiTOBaiinbiH, co CTep>K- 
HGM AByTaBpoBoro ceneHUH. B Bepxiien rojiOBKe 
inaTyHa aanpeccoBana SpoHsoBan BTyjina, hh>k- 
HHH ro.TTOBKa HMecT KOCOH pa3T>eM (ho A yr.noM 45 °) , 


DESIGN 

Engine Body. The engine has a single-piece cast- 
iron Enbloc frame with openings for removing 
the crankshaft in axial direction. 

The enbloc frame has a partition in its front 
part, separating the crank-case space from the 
timing gear compartment. A bore in this partition 
accommodates a ball bearing for the crankshaft. 
Another ball bearing of the crankshaft is seated in 
the cover closing the rear (aft) opening of the frame. 
Attached hereto is the cast-iron flywheel housing 
to which the reverse-reduction gear case is bolted. 
Openings closed with covers are provided in both 
side walls of the frame for access to the crank 
mechanism parts. Lug-shaped bosses with holes for 
foundation bolts are to be found below these 
openings. Seats for the camshaft ball bearings and 
a pad for mounting of fuel pumps are arranged at 
the right-hand side of the enbloc frame. 

Replaceable Cylinder liners are made of 
cast iron. The cylinder block cavities around the 
liners serve as water jackets. Tightness at the top 
fitting band of each liner is achieved by lapping 
of the ridge surface. The bottom end of the liners 
is sealed by means of two rubber grommets. 

The Cylinder head, common for both cy- 
linders, is a single-piece iron casting. It has a cavity 
for cooling water entering through holes in the 
cylinder block top wall. 

Installed in the cylinder head are (one set for 
each cylinder) the following: intake and exhaust 
valves, fuel injector, turbulence chamber insert, 
and an ignitor used to facilitate starting of a cold 
engine. 

Crank Mechanism. The steel Crankshaft is 
drop-forged. It has two main bearing journals and 
round crank webs provided with counter-weights. 
The cranks are directed at 180° with respect to 
each other. The crank pins are hollow, closed with 
plugs. The crank pin working surfaces are harden- 
ed. Passages are drilled in the crankshaft for oil 
supply from the front end to the crank pins. A cast- 
iron flywheel is fastened on the rear (aft) end of 
the crankshaft. 

Pistons are of aluminium alloy. Each piston 
is equipped with four compression rings and one 
oil control ring on the crown part, another oil 
control ring being provided on the skirt. 

The hollow^ Gudgeon pins of steel are of a 
floating type. Their outer surface is case hardened. 
Snap rings prevent the pins from axial displace- 
ment. 

The drop-forged steel Connecting rods 
have a beam-shaped cross-section shank. A bronze 
bushing is pressed in the small end. The big end is 
split, Its joint surface being inclined at 45°. Pre- 
cision bearing inserts lined with copper lead are 
used in the big ends. The connecting rod bolts, 
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B KOTOpOM yCTaHOB.teHbl TOHKOCTeHHbie BKaa^bimiT, 
aaanTbie cbhhi];obhctoh Sponsoii. llIaTyHHbie 6oji- 
Tbi II3 JTempOBaHiiOM CTajiii BBepayTbi nenocpefl- 
cTBeuHO B TejTO maTyiia. 

Opraim paciipe 4 ;e.ieiin}i. P a c n p e a g ji h t e ji b- 

Hbiii B a Ji- CTajibHOH, AByxonopHbiH, naroTOBJien 
aaoAHO c KyjiaHKaMH paciipeAe-aHTejibHbix Kaana- 
HOB II TOlIJIHBIIblX liaCOCOB, PaGo^aH riOBepXHOOTb 
Ky^naHKOB HMeeT iiOBepxHocTHyio BanaJiKy. 

niecTepnH, ycTaHOBJieiiiiaH iia iiepeAHeM koii- 
ij,e pacnpeAGJiMTeJibnoro Ba.Tia, bxoaht b 3an;enjie- 
Hiie iieriocpeACTBeiiHO c mecTepHeii, noca^KennoH iia 
KORGA KOJiGHRaToro BaJia. Ha mGCTGpnG pacnpGAe- 
jiHTGJibiioro Ba.na mapHupno aaKpanjiGHbi rpysbi 
ii;GHTpo6G>KHoro pGryjiflTopa. 

B iiGpGAHiiii KOiiGu; paciipGAeJiHTGJibHoro Ba.ia 
BBGpHyT XpanOBHK, C KOTOpbIM BXOAHT B 3aAGir- 
.jiGTiRG nycKOBaa pyKOHTKa. Has pacnpeAGJiiiTGJTb- 
HblM BaJIOM, B rHG3AaX GjlOKa, yCTaHOBJTGHbl TOJl- 
KaTGJiR npMBOAa KJianaiiOB ii Ton.niiBHbix HacocoB. 
B TOJiKaTG.jTH KJiaiiaHOB yniipaiOTCH urraRrH, BGpx- 
IIRG KOIipbl KOTOpbIX B03AeiiCTByK)T UR KOpOMblCJia 
paCnpGAGJIHTGJIbHbLX KJiaiiaHOB. 

ToluufBHaa c urrewa coctoht mb TonjiiiBHbix 
HaCOCOB BHCOKOrO AaBJIGHHfl, ({)OpcyHOK H ({)IbTIbTpa, 
yGTaHOBJieiiiioro jio iiacocoB. 

Ton JI R B II bl G H a C 0 C bI-OAHOIIJiyH>KGpHbIG, 30- 
JIOTHHKOBOrO Tima, e IIOBOpaHIIBaiOIHRMCH IKiyiT- 
?KGpOM II IiarHGTaTGJIbHbIM KaaiiaiiOM, IIMGIOIHIIM 
OTCaCbIBaiOmHH nOHCOK. 

d) 0 p C y H K a- BaupblTOrO Tima CO TTITII({)TOBbTM 
p a c n bi , ri II T e JI G m . 

Ton JI II B H bi ii (j) II JI b T p - BoiiJTORiibm. 

G H T p 0 (1 G JK 11 bl H p e r y JI H T O p - BCGpG>KIlM- 
HblR, BOSAGIICTByGT Ha pGHKH TOn^JIIIBIIblX HaCOCOB 
RGpG3 ciiCTeMy pbiqaroB. 

nocT yiipaibiGHiiH II cuc/re^ia iiycna. PyKOHTKa 
pGryJIIipOBaHHfl RHCJta oGopOTOB, pyKOHTKII BblK- 
.TTIOHGITITH TORJIRBIIblX IiaCOCOB H pbIHar RGpGKJTIO- 
RGHIIH peBGpCa-paCIIOJIO/KGHbl C IipaBOil CTOpOHbl 
ABHraTG-HH. 

IlycK ABiiraTGJia npoiiSBOAHTca 3JiGKTpocTap- 
TepOM H.TIH BpyHHVIO, ClieiJ,HajTbII01I pyKOHTKOii. 
ooaGrRGHHfl saiiycKa ABiiraTG.ib iimggt 

KOMIIpGCGHOIIHOG yCTpOHCTBO. oGjIGrHGHlIR 

aanycKa xojioAnoro ABiiraTGJiH npGAycMOTpGH 
TaKmG 3anajibHiiK, b KOTopbiii BCTaBjiHGTca t^rgio- 
IU;HH (|)IITHJTb. 

CiicxeMa oiasKif - AiipHyRHuiioniiaa ii pa3- 
GpblSrHBaHHGM. 

Ill G C T G p G H R a T bl ii M a C JI H H bl H H a C 0 c , 
yCTaHOBJIGHHblH Iia nGpGAHGH KpblllJKG OJIOKa II 
npHBOAiiMbiii B aghctbiig x\iy(|)TORKoii, ycTanoB- 
^iTGHHOH Iia ToppG KOJiGHRaToro Ba.na, aaGnpaeT 
MaCJIO II3 HGpeAHGrO OTCGKa GjIOKa, RGpG3 CGTRa- 
Tbltt IipiIGMHIIK. Hacoc IianiGTaGT MaCJIO ROpGI 
BoiiJiORHbiii ^iLiibTp, GyrGJib Iia rgpgahgm kohpg 
KOJIGHR aTOrO BaJia II CBGpJIGHIlH B IIIGIIKaX II iqG- 
Kax Bajia k luaTyHHbiM noAuiMniiiiKaM. 

PaGoRan noBGpxHOCTb aiijiiihapob it BTynna 
BGpXHGH rOJIOBKH IIiaTyHa CMaSblBaiOTCH MaCJIOM, 
pasGpbianiBaGMbiM KpiiBomimiio -maxyHHbiM mg- 
XaHII3M0M. IlIapiIKOnOAmiinHIIKH KOpGHHHX lUGGK 
KOJTGHRaToro BaJia, MexaniiSM pacupGAGnoiiiiH, 
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made of alloy steel, are screwed into the connecting 
rod body. 

Timing Mechanism. The steel Camshaft with 
integral cams actuating the valves and fuel pumps, 
rotates on two bearings. The working surface of the 
cams is hardened. 

A gear fixed on the camshaft front end meshes 
directly with another gear fitted on the crankshaft 
end. The centrifugal governor weights are joined on 
the camshaft gear. A ratchet meshing with the 
starting lever is fit in the camshaft front end. 
Tappets actuating the engine valves and fuel 
pumps slide in holes in the cylinder block above 
the camshaft. 

Resting on the valve tappets are push rods, the 
top ends of which actuate the valve rocker arms. 

The Fuel System comprises high-pressure fuel 
pumps, fuel injectors, and a fuel filter installed at 
the inlet of the pumps. 

The Fuel pumps are of the single-plunger 
slide-valve type, with revolving plungers and di- 
scharge valves provided with a sucking-back band. 

The Fuel injectors are of the closed-nozzle, 
pintle type. 

The Fuel filter is of the felt type. 

The all-speed Centrifugal governor acts 
through a lever system upon the fuel pump racks. 

Engine Controls and Starting System. The speed 
control lever, fuel pump cut-out levers and re- 
versing lever are arranged at the right-hand side 
of the engine. 

Starting can be accomplished either by means 
of an electric starter or by hand, using a special 
starting crank. A compression release system is 
provided to facilitate cranking. An ignitor in which 
a glowing wick is placed makes starting of the 
engine easy when cold. 

The Lubricating System is of a combination 
type, force-feed and splash. 

The Gear oil pump is mounted on the crank 
case front cover and receives its drive from a 
coupling installed on the crankshaft end. Oil is 
drawn by the pump through a strainer from the 
front compartment of the crank case, and forced 
through a felt filter, from which it passes through 
an oil supply head on the crankshaft front end, 
and through passages drilled in the crank pins and 
arms, to the connecting rod bearings. 

The cylinder working surfaces and the connecting 
rod small end bushing are lubricated by oil splashed 
around by the crank mechanism. The main ball 
bearings of the crankshaft as well as the valve 
mechanism, timing gears and governor, are like- 
wise splash-lubricated. 
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uiecrepHH ii pery.iHTop CMa^biBaioTca TaK>Ke iiy- 
TeM paaSpbisniBaHHa. 

B ciicTeMv cMasKii BKJiioqea (|)MJii>Tp tohkoh 

oqncTKM Macjia. 

B Kapxep peBepc - pe^yKTopa eMaana aaaiiBa- 

OTCH OTfl,eJIbIIO. 

B CHCTeMY UIipKyJIflUHOlIHOH CMaaKH BKJIK)- 
aenLi MaHOMeTp ii peAVKUiiOHUBm K.iaiiaH. 

CiicreMa oxjiaac;i,eiiini“iipoToanafl, aBuraTeab 
oxjiavK^aGTCH aaSopTHOH bo^oh. 

Bo^hhom Hacoc - BHxpeBoro xMiia, ycTaaoB- 
. £eH Ha iiepeAiiefi KpLiuiKe 6jiOKa h npiiBOAiiTca b 
7^eHCTBHe OT BeayipeiimecTepiiH KOJieHaaToro Baaa. 
PeBepc- pe;i,yKTOp-aByxfl;HCKOBoro xnna, coc- 

TOHT H3 ({)pHKIj;HOIIHOH My(|)TbI 11 pejlJKTOipa. C 

AByMH KOMiuieKTaMH ayGaaTOH nepe^anH. Ilepe^a- 
TOHHoe HHCJio peBGpc - pGAyKTopa: na nepe^neivi 
xoAy 2,5; Ha aa^neM xo^y 3,25. 

mHTOK iipiiGopOB MO/KeT GbiTb ycTaHOBaeii 

na paccToaimii ao 2ji ot ABiiraTejia. Ha u^hthg 
iipiioopoB pacnoao>KeHbi: TaxoMexp, noKaabiBa- 
K)UJ,IIH HHC.JIO oGopOXOB AMBejIfl, AHCXaHailOHHblit 
xepMOMGTp, noKaabiBaiomHH xeivinopaxypy boaw 
H a BbixoAe iia KpbiuiKH ti;hjihhapob, AHCxaHij.iiOH- 
iibiH xepMOMexp, noKaabiBaioiAHH xeMnepaxypy 
MacJia B Kapxepe, AMCTaHAMoinibiH ManoMexp, no- 
KaabiBaiOH^HH AaBJieHne b cHcxeivie cMaaKii. 


A fine oil filter is included in the lubricating 
system. The reversing gear case is separately filled 
with oil. The circulation lubricating system is 
provided with a pressure gauge and a reducing 
valve. 

The Cooling System is of the direct-flow type. 
Raw (sea) water is used for cooling of the engine. 

The Waterpump of a whirling type is moun- 
ted on the crank case block front cover and re- 
ceives rotation from a driving gear of the crank- 
shaft. 

The twin-disc Reversing Gear Unit comprises a 
friction clutch and a double reduction-gear unit. 
The gear ratio is 1 : 2.5 for forward and 1 : 3.25 for 
reverse rotation. 

An Instrument Panel may be installed at a 
distance up to 2 w from the engine. The instrument 
set includes a tachometer, reading the engine 
speed, a remote thermometer, indicating the water 
temperature at the cylinder head outlet, another 
remote thermometer for the crankcase oil, and a 
remote pressure gauge indicating the oil pressure 
in the lubricating system. 



OB^EM nOCTABKH 

CyAOBbie AH3e.nH 2 HCH 1 nocxaBjiHioxcfl 

C KOMHJieKXOM HHCXpyMGHXa M HpMHaAJIGJKHOCXGH, 
hgoGxoabmhx aJih oGcJiyjKHBaHHH, paaGopKH h 
cSopKH ABHraXGJIH. 

B oStjeM HoexaBKH ABHraxe.TiH bxoahx xaK>Ke 
KOMHJiGKx aanacHbix Hacxeii. 


VOLUME OF DELIVERY 

10 5 

Model 2 TCn 1 Marine Diesels are supplied 

with a full set of tools and accessories required for 
their operation, dismantling and re-assembling. 

A set of spare parts is also supplied with each 
engine. 
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S U DOIMPO 


IK) lUTEM BOnPOCAM JEPIIOliPETKHlBI 
M cyAOBoro OBOpy;.i;oBAHiBr 
OBPATTi:AnTP:CB TIG A^HPECY: 

J3cocojo3ho(' oof>eTiHiieiino 

’’cyftOHMnoPT” 

MocKHa, r“2()0 

( ’MO.KMKM.'aji-CoHnati tr, I 82/B4 


A;^pe(• ,1.3 a j'(M(a'})aMM: 

MOCKBA Cyj^OMMnOPT 


PLEASE ADDRESS ALL ENQUIRIES IN CONNECTION 
WITH PURCHASING OF SHIPS AND VARIOUS KINDS 
OF EQUIPMENT FOR SHIPS TO: 

Vsesojuznoje Objedinenije 

“SIJDOIMPORT” 

Smolenskaja-Sennaja PL, 32/34 
Moscow, G-200 

Cable address: 

SUDOIMPORT MOSCOW 



VSESOJUZNOJE OBJEDINENIJE 

S U DOIMPO RT 

SSSR -MOSKVA 
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JIABOPATOPHUH HHTEPa>EPOMETP 


HHTeip(|)epOMeTp HTP-1 npeziHasiirmeii jiJ\n onpeAejiemut 
KGimeHTpauHH cnjihiio prhiSaBJieiiiibTx raaoBUx cMcccii ii pacTBO- 
poB no pasHocTH noKa 3 aTe,neH npejiOM.iemin oia/iOHHbix n nc- 
c.,ie;iycMbix rasoB nan >KiiAKCCTeii. 

ripiiCop lUP'l npiiMeinieiCH b xnMimecKnx h (piiBimecKiix 
AaSoparopiiHX ariaJiHsa rasoB, iianpiiMep jiJin onpeACACMmsi 
coAep>KaMH 5 T B BOSAVxe yrjieKHCJioro rasa, a TaKXce aah aiia- 
AHSa BOAIIblX H opraiiHMecKHx pacTBopoB. 

ripiniiuin AOHCTHHn npH 6 opa ocHOBaii ria HBAemui 
UHH or ABOHHon uj,eaii. HsMepciiiie nponsBOAHT coBMcmeiiiieM 
noABH>Knoii n nenoABiDKHOii chctcm HTiTept-JopeiuiHoimbix riojioc 
c noMOiAbio noBopoxa nAaciiiHKH KOMneficaiopa. 

PasHOCTb noKasaTeAeii npejioMaennn onpeAeJiHexcn no cMe- 
Luei-inio cHCTCMbi niiTep 4 )cpciiij;riOHiibix noAOC. npeA^Abi h tob- 
IIOCTb HSMepeilHH OnpCAeAaK 3 TC 5 I AAHHOii KtOBexbi. 

Hcto^umkom cBCia MBAnexcH sAeKxpoAaMna 8 6, 0,4 ct. 
nmaiiHe npiiOopa nponsBOAHicH ox cexii iiepeMCiinoro xoKa 
nepes nonn^KaiomHH xpaHC(})opMaxop T-4, bxoahiahh b kom- 
njiCKx npiiOopa. 

OCHOBHblE flAHHblE 


A.iHHa 

KK)BeTbI,l 

MM 


MaiccHMajibnaB 
HSMepHeMan pasHocib 
nOKasaTe.iCH iipejiOM- 
ji e ri H B 


npH6;iHiKeiina}i 

norpeiiiHOCTb 

MSMCpeiniji 


fljisi raaoB 


1000 

0,00005 

xo 2 ■ 

10-s 

500 

0,00010 

i . 4 . 

, 10-^ 

250 

0,00020 

1 8 . 

, 10-8 

100 

0,00050 

' 

, 10-‘ 


JAJIW >KMAKOCieM 


80 

40 

20 

10 


0, 00005 
0,001 
0,00250 
0,00500 
0,01000 


’{() 2.5 ' 10 ' 

5 • 10~< 
1 • 10-^' 
-J • 10~'> 
. 10- 


ybe.aii4eiiHe oKvajipa • * ‘ ‘ ' 

AlaKCHMS.TbHblii vrO.T I101U)pOT.l nO,'lBH>K!IOil IlJIciCl nil bl KOMJlCHCa 

Topa, rpaa. 

raOapiiTHbic paaMCpbi, mm : 

Tx:mua . , 

niiipHiia 

BbICOTa • • • 

Bee, KC 


150^ 

8 

2070 

190 

410 

40 
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LABORINTERFEROMETER HTP-l 


Das I IIP- 1 -Interferometer client zur Bestimmung der 
Konzentration von stark verdiinnten Gasgemischen nnd 
j.r)siingeii (lurch Vergleich der Brechzalilcn der zu imlersiidien- 
den Gase oder Fliissigkeiten mit den Brechzahlen von geeichten 
Gas- bzw. Fliissigkeitsproben. 

Das IdTP-l-Gerat wird in clieinlschen und physikalisclien 
Laboratorien ffir Gasanalysen verwendet, beispielsweise zur 
Bestimmung des Kohlendioxydgehalts der Luft, sowic fur die 
y\nalyse von wafirigen und organischen Losungen. 

Die Wirkungsweise des Gerats beruht aiif der Beuguiig des 
Idclitstrahls am Doppelspalt. Zur Ausfuhrung der Messung 
bringt man das bewegliche und das unbewegliche System der 
Interferenzstreifen (lurch Schwenkung der Kompensatorplatte 
7iir Deckung. 

Die Brechzahlendifferenz wird nach der Versctuebung des 
IiitcaferenzstreiTensystems bestimmt. Mefibereich und Mefige- 
nauigkeit hfingen von der Lange der Kiivette ab. 

Ms Lichtquelle dient eine elektrische Lampe von 0,4 A, 8 V. 

Die Stromversorgung des Gerats erfolgt voni Wechselstronv 
netz fiber den zum Liefersatz des Gerats gehcirenden Abwarts- 
Iraiisformator T-4. 

HAUPTDATEN 


AWXQe der 
Ruvette, 
inm 

GroBte nieBbarc 
Brechzahlen- 
differenz 

MeBinigc- 

naiiigkeit 


fiir Gase 



1000 

0.00005 

bis 2 • 

10 - » 

500 

0,00010 

« 4 • 

10 

250 

0,00020 

« « • 

10- •< 

100 

0,00050 

2 * 

10-v 


ftif Flilsslgkeflrfl 




0d)0065 

bis 2,5 

• lo • 

40 

0,00125 

5) 

■ 10-'^ 

20 

0,00250 

. 1 

• 10 '■ 

ID 

0,00500 

‘> 

• 10 - 

b 

0,01000 

’’ 4 

• 10 


Vergrofierung des Okulars . i * . . 

GroBter Schwenkwtnkel der beweglichen Platte des Kompensa- 
tors . . . r . 

AuBenmaBe: 

Lange . 

Breite . • * 

Hohe * 

Gewicht 


I504ach 


21)70 mni 
190 mm 
410 mm 
40 kg 
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INTERFEROMETRE DE LABORATOIRE MTP-1 

L’interferometre HTP-1 est destine a iiicsurer les concentra- 
tions (les melan^yes gazeiix on des solutions fortcnient etendus 
par coinparaisoii dc rindice de refraction des inatieres analysees 
a celni des etalons. 

L’interferometre IlTP-1 est utilise dans les laboratoires de 
chimie ou de physique pour le dosage des gaz, notamment pour 
celui du gaz carboniqiie dans Fair. II sert egalement dans les 
analyses de solutions aqueuses ou organiques. 

Le principe de Tappareil repose sur le phenomene de 
diffraction par une fente double. On effectue les mesures on 
amenant eri coincidence un systeme de franges d’interferences 
mobile avec un systerne de franges d’interferences fixe par 
rotation de la lame du compensateur. 

Les differences des indices de refraction se mesiirent par 
decalage du systeme de franges d’interferences. La plage et 
la precision de mesures sont definies par la longueur de la 
cuvette. 

La source de lumiere est constitute par une lampe electri- 
que 8 V, 0,4 A. 

L’alimentation de I’appareil est assuree par secteur alter- 
natif et un transformateur-abaisseur modele T-4 fourni avec 
TappareiL 

PRINCIPALES CARACTFRISTIQUES 


I 


Longueur 

Difference mesuree 


(le 

de cuvette, 
en mm 

maximum des indices de 
refraction 

mesure 


Gaz 



1000 

0,00005 

jusqu’a 2 . 

io-« 

500 

0,00010 

4 . 

10-s 

250 

0,00020 

8 . 

10-'^ 

100 

0,000.50 

' 1 

2 . 

10-7 


1 1 

Liquid es 



80 

^ O.OOOOb 

’ jusqu’a 2,5 

• 10- 

40 

0,00125 

“ 5 

• 10- 

20 

' 0,00250 

1 

* 10-' 

10 

0,00500 

2 

• 10-' 

5 

! 0,01000 

" 4 

• 10 ' 


Grossissement de Pocuiaire 

Angle de rotation maximiini de la lame mobile du compensateur 
C 0 i: c s d ’c n c 0 mbr cmen t : 


longueur 2070 mm 

largeur . - . mm 

hauteur ■ • . ddO mm 

Poids • 40 kg 


4 
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LABORATORY INTERFEROMETER MTR-1 


The irrP-l iiiterferoineler is desio-ned for detcrininino- llie 
(.onceiitratioii of strongly diluted gas mixtures and solutions 
hy eojiiparing refractive indices of gases or liquids under exa- 
inination with those of standard ones. 

Tlie tlTP-1 instrument is used in chemical and physical 
laboratories to analyse gases, for instance, to determine the 
carbon dioxide content in the air, as well as to analyse aqueous 
a.nd organic solutions. 

The principle of operatioii of the instrument is based on the 
diffraction of a double slit. Measurement is performed by 
matching the movable and fixed systems of interference bands 
hy rotating the compensator plate. 

The difference between the refractive indices is determined 
bv the displacement of the interference bands system. The 
range and accuracy of measurements depend on the length of 
the cell. 

The light source is an electric lamp of 8 V, 0.4 A, 

The instrument is supplied from A. C. mains through a 
step-down transformer T-d, included in the instrument set. 


SPECIFICATIONS 


Length 

Maximum measured 

Accuracy of 

of cell, 

difference of the 

measurement 

mm 1 

1 

refractive indices 

1 


For gases 


1000 1 

o.oono.5 

1 2X10-'^ 

500 

o.nooin 

j 4X10-''^ 

250 

0.00020 

1 

100 

0.00050 1 

For liquids 

2X10-- 

80 

0.0006.5 

i 2..5Xlh-- 

40 

0.0012.5 

i 5X10-^ 


1 0.00250 

i ixld-^’ 

10 

i 0.00500 

i 2X10-*’ 

.5 

1 0.01000 

i 4X10-" 


1 


magnification 

Maximum angle of rotation of movable compensator plate 
(.) V c rail d i me n s i c n s , mm : 

ion gill , . ■ , . 

width . . . . ........ . . 

height . 

Weight, kg . . . • • • 


150 ^ 

8 ^ 

2070 

190 

410 

40 

3 
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ABOflHOH 

CnEKTPO n POEKTOP 


;icn-i 
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ZIBOWHOPI CnEKTPOnPOEKTOP ACH-l 

CIieKTpOUpOCKTOp Xicn-l BB.'IMeTCH BClIOMOra'i CvlbilblM upii6o- 

:kjm npn if()OH:^Bo;iCTBe ciieK rpajibiioro aiiaJiHsa \\ iipe;ina3naHeH ;uih npo- 
1,‘KTiipoBairnH un ropiiBOirra.-ibiibiH ^Kpaii oAaoBpeMeuHO abvx ciieKipo- 
rpaMM, MTO iio3BoaMeT cpaBiniBaTb ])a3JiHmibie cfieKTpbi Apyr c ApyroM ii 
•c‘ ^TaaoiioM. KpoMc roro, iipn iiomoiuh iipn^opa mo>kuo cpaBHiiBarb oahb 
li le >Ke ciieKrporpaMMbi, cHHibie iUi ii.;iacTHHKax paajiiimioro ({)OpMaTa 
b paBiiimeii yBeaimeiiiia J:. 3%. 

lIcToufiuKOM CBcra cay>KiiT aaMiia iiaKaaHBaHHH 12 6, 50 6t. 


OCHOBHblE XlAHHblE 

yiieaiiiicHHe 

»lHHenHoe noao :-5peniJw b ii.iockoctii cncKTporpnM- 


cnocouiioCTb ooi>eKTHBa b iliockocth 


cncKTporpa.MMhi, mm . • ■ 0,015 

OoK\C!IOe paCCT()5{HHe OObCKTUBa, MM. 32,4 

OTnocHTe.'iBHoe oTBepcTBe i:3,5 

I lpeacvii>ni.ie paaMephi {f)OTon.’iacTHii()K, r.u . . . 9X^4 

Haiip5i>KCHHe iniTaioiueH ccni, />’ 127/220 

raoapHTHbie paaMCpi)!, mm V)40X080X 

X590 

iX'c, Ka 01 


DOUBLE SPECTRUM PROJECTOR 
MODEL ACn-1 


The ACII-1 Double Spectrum Projector is an auxiliary instrument for 
spectrum analysis; it projects upon a horizontal screen two spectrograms 
simultaneously, thus permittino- to compare two different spectrograms 
with each other and with a standard. In addition, photographs of the 
same spectrogram made on plates of diflerent dimensions can be coin[)a- 
red with each otlier. the magnification varying within :: 3 per cent. 

A filament lamp, 12 V, 50 W, is used as the source of light. 


SPECIFICATIONS 


Atagnificalion 20 x 

Liiicar field of view in the speciro^rani 

plane, irini . . . • . 10X20 

Objective resolving power in the speclr(jgrain 

])lane, nim 0.015 

Focal length of objective, inni 32.4 

Relative apcrlure ... ....... 1:3.5 

Ma.xinuiin size of pludographic plates, cm . . 9X2-1 

Mains \'ol{age, V , 127/220 

Oxerall dimensions, mm . . 9401-;G^0x51K) 

Wtdght, kg ... . ol 
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SPECTROPROJECTEUR DOUBEE 
modele /icn-i 


- -'F^-.tioprojecteur double luodole •|ri[ i 
POMi analyse spectrale. II est deslino / • * ^ anxiliaire 

^■cran Iiorizonial deux speelres ix'iuiicaanrdVT ^nr un 

‘<vec un spectre elalon. En outre I’ ,n„.,r! i . 'f o" 

»Jenliq,ies pliotograpluY-s sur dEuiuI 1 ‘ spectres 

•■es <ra^randisseL.!t de '«nnats avec des dnfere.x 

.ie It par n„e Ja.npe a incandescence 


Orcssissemerit 

Uidinp liiieaire dans le ,j„ spy^.|rg erirctrislr 
Pouvcnr scparateur de To, pec, if dans I 
spec, re enrcp^sire . ' 

Oistaace focale de I'objcelif ' ' ' ' 

(Juverfure relative ' ' ' 

I-'irmat niaximmn des pliKpjcs 
Tension du secfeur ’ ' ' 

Cotes (i’cncornbrenient 


20 X 
nirn 

<^r 015 mm 
d2,4 Ttirii 

i:3,r> 

0X24 cm 
127/220 V 
^M0x680 


Poids 


x 590 mm 
01 k 


zweifach-spektroprojektor Acn-J 

was die Mdfxliehkeit Ribt, ' verschiedtie s"" 

emcm Nonnalspektruni zu vero-|cicIien M t 1nrt"l 

auBerdeni vdlli^r p-leiche. aul Plaften versdiird ' '^lerats kdnnen 

Vei-pn-oBerungsdilierenz aulXnoininene SneM ' 3 % 

k^icfien Werden. ^P'-lAliopraninie untcrcinandcr \er- 

Als l.iclKcpudle dient einc Gltiiilanipe von bO W, I2 V. 


hauptdaten 


\ ('re'rul.iorunp' 

Oesiclusfeld 'i„ der 'spektrofrrannnebene ' ’ ' 

Aullosunpe.veonb-en des Objektiv.s in der Spektro' 
.trramjticbene , . 

Prennueile des Objektivs . X ’ 

Relative Offnun^r 

Or0(.5,f<,r,„a, der" phelopnaphischen' PlaPon 
bpanriunv des AnscliliifJ'ielzes 
AuOeiimabc 

Ceu'ichi 


10 


20 fach 
<20 mm 


R.Oi") )iin] 

32,4 mni 
1:3.5 
9x21 cm 
127/220 V 
010 :G8nx 
390 mm 
^.4 k- 
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. v5^;^:-if:; -r v:, 

W»i^siiiifc 

. i i ?*;' ' v.> ^•■ "ri‘r/f>7 ■ :•"••!■' I’i'a;' d .- 'j' ■V-' ' ^; J,!-'- /'v i 


iSli^fiii 


10m 
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HE<I>EJ10METP HOM 

He4>ejioMeTp npeAHasna^ieri jiJin oiipeji,e.^eiiHH KonueHTpauHH 
TBepiioro HJiH >KHAKoro BeiAGCTBa, BSBemeHrioro b a^hakocth 
(BBB eCH, 3MyjIbCHH) , KOHUeHTp aUHH KOJl.TOHAHBIX paCTBOpO'B 
H T. A. 

Hec}3ejioMeTp HOM Mo>i<eT paSoTaib kbk MiiKpoHec}3c.aoMeTp 
npii Hcno.absO'BaiiHH npH.iaracMbix k ripnoopy mhkpokiobct c pa- 
60 MHM oCbCMOM 2 3 MA. pa 6 oTbi c CHjTbHo pacceiiBaioiUH- 

mh >khakocthmh k npiiSopy npH;]araeTC 5 i npHMoyro.TbiiaH mh- 
KpOKIOBeia C pa 60 MHM o 6 beMOM 1 , 5 — 2 MA H TOJILAHHOH CtT 05 I 
Kcc.TeAyeMOH x^hakoctpi 2 mm . 

Hecjje.TioMeTp HOM i-iaxoAHT mHpoKoe npuMencnne b pas- 
JlHHHblX O’Sjia’CTHX npOMblLLIJieHHOCTTI, Hay'-IIIO-HGCJICil.OBaTejTbCK.HX 
KHiCTwiyTax H KJiHHHMecKHx jiaSopaTopHHx. 


OCHOBHblE AAHHUE 

OTHOCHTe.ibiian oiiJHCKa HSMepennsi na npK 6 ope 

(b cpe>aneM), % 

r]f)e;ie.7iH HSMepennH mvthocth pacceHBaioiuHx 


pacTBopoB, \/cM 1,5X10-4 

AO 5X10 "^2 

MHMHMajibHbiH od'bCM He(J)e.aoMeTp Up veMOfo pa- 

CTBopa, CM^: 

JlJin npjiMoyroAbHOH KiOBeiia 3^5 

A«a 5 i XHMHMecKOH npoCnpKit 2 5 

AJbi cTaKaHiiHKa ^ 9 

raOapHTiibie pasMepbi npHoopa (A^HPia X ibh- 

puna X BbieoTa), mm 240X450X500 

Bee, Ke q 
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NEPHELOMETER 

The nephelomctcr is designed for determining the con- 
centration of solid or liquid substances in liquid suspension 
(suspensions, emulsions), of colloidal solutions, etc. 

When using the microcells of 2 — 3 ml. working capacity, 
furnished with the instrument, the latter can operate as a 
micronephelometer. For carrying out work with strongly 
dispersive liquids the instrument is supplied with a rectangular 
microcell of 1.5—2 ml. working capacity, thickness of the li- 

quid under observation being 2 mm. 

The HOM nephelometer finds wide application at diverse 
industrial enterprises, in scientific research institutions and 
clinical laboratories. 


SPECIFICATIONS 


Relative measurement error (on the average), % 
Measurement range oi turbidity of dispersive 


solutions, l/cm 


from 1.5 X It) 




Minimum volume of liquid to be examined, 
cu. cm: 

for rectangular cell 

for chemical lest glass 

for beaker . • 

Overall dimensions of instrument (length X 

X width X height), mm 

Weight, kg 


3.5 

2.5 
9 


240X450X500 

9.6 
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NEPHELOMETRE H4>M 

Get instrument cst destine a rnesurer les concentrations des 
corps solides on liquides en etat de suspension dans les liqui- 
des (suspensions, emulsions), les concentrations des solutions 
colloi'dales etc. 

L’instrument peut servir en qualite de micronephelometre 
par utilisation de microcuves a capacite de 2 a 3 millilitres 
entrant dans sa composition. 

Pour utilisation avee des liquides a pouvoir de diffusion 
tres eleve I’appareil regoit une microcuve rectangulaire a ca- 
pacite utile de 1,5 a 2 millilitres, Tepaisseur de la couche du 
iiquide etudie etant de 2 mm. 

Le nephelometre HOM trouve de larges applications dans 
les differentes branches d’indiistrie, dans les centres de 
ffccherchcs et laboratoires cliniques. 


PRINCIPALES CARACTERISTIQUES 


Erreur relative moyenne de I’instrument, % :r 5 

Plage de mesure de la turbidite des solu- 
tions diffusantes, 1/cm de 1,5X10“^ 

a 5X 10-'^ 

Volume minimum de la solution etudiee, enP: 

dans cuve rectangulaire 3,5 

dans tube a essais chimique . . . 2,5 

dans bccher . , 9 

Cotes d’encombrement de I’instrument (lon- 
gueur X largeur X hauteur), mm . . 240X450X500 

Poids, kg 9,6 
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NEPHELOMETER H<l)M 

Das Nephelometer dient zur Bcstimmung der Konzentra- 
tion der in Flussigkeit schwebenden festen und flussigen 
Stoffcn (Suspensionen, Emulsionen) sowie der Konzentration 
von Kolloidlosungen u. a. 

Bei Bonutzung der mit dem Gerat geliefcrten Mikrokiivct- 
ten von 2—3 ml Arbeitsvolumen, kann das Nephelometer HOM 
als Mikronephelometer arbeiten. Fiir das Arbciten mit stark 
dispergierenden Fli’issigkeiten wird dem Gerat eine lechtcckige 
Alikrokuvettc von 1,5 — 2 ml Arbeitsvolumen und 2 mm dicker 
Fliissigkeitsprufschicht hinzugcfiigt. 

Das Nephelometer findet weitc Verwendung in verschicde- 
nen Zweigen der Industrie, in wissenschaftlichen Forschungs- 
institutcn und in klinischen Labors. 


HAUPTDATEN 


Relativer Mefifehler am 
schnittlich) .... 
Trubungsmefibereich der 
Losungen .... 


Gerat (durch- 

...... ± 5 % 

dispergierenden 

. , . . . von 1/cm 

bis 5X10'^ 1/cm 


Mindestvolumen der mit dem Nephelometer 
zu untersuchenden Losung: 

fur rechteckige Kiivette 

fur chemisches Reagenzglas . . . 

fiir Wasserglaschen 

Aubenmabe des Gerats (Lange X Breite X 

X Hohe) 

Gewicht . . 


3.5 cm^- 

2.5 cm^- 
9 cm^ 

240X450X500 mm 

9.6 kg 
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nocTaBji5ieMbie B/O ^CTaHKOHMnopx"^ onraHCCKHe 
HSMepHxejibHbie npHGopbi oxjiHnaioxcH bmcokoh xohhocxbk) 

H CXaGHJlBHOCXBK) HSMepeHHH npH nOJlbSOBaHHH HMH 
H OXBCHaiOX BCCM COBpeMCHHblM xpeGoBaHHHM B oxhoiuchhh 
YAoGcxBa B oGpamcHHH, 

IlepBOKjTaccHbie MaxepHajibi, coBpeMCHHOcxb KOHCxpyK- 
iXMH H KBajiH(j)Hu,HpOBaHHoe HBFOxoBjieHHe oGccncHHBaiox 
npnGopaM oxjiHHHbie SKcnjioaxauHOHHbie KanecxBa h jijim - 
xejibHbiM cpoK cjiy^Gbi. 

OnxMMecKHe AaHHbie npnGopoB naxo^iaxcH na caMOM 
BbICOKOM ypOBHC, AOCXHFHyXOM CpCACFBaMH CGBpeMCHHOH 
XeXHHKH. 

C 3anpocaMH na Bce xoBapw HOMCHKjiaxypbi B/O „CxaH- 
KOHMnOpx“, 3a AOnOJlHHXeJIbHblMH CBe^^eHHHMH H nOApoG- 
HbiMH ^^aHHbiMH npocHM oGpamaxbCH no a;];pecy: 


MocKBa, r-200, CMOJieHCKaH-CeHHaH nji., 32/34 
B/O „CTAHKOHMnOPT“. 

Tejierpa(tHi>iH a^ipec: MocKBa CxaHKOHMnopx 
Tene^on: r4-21-32 
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r0PM30HTAJlbHblM OnXMMETP 
MoTiejib MKr 



PhC. 1. rOpM 30 HTaiIbHblM onTMMeTp MKT 


OnxMMeTp MKF (pwc. I) npcAHasHaneH jxj\h Gbicxporo m tomhofo H3MepeHMH 
Hapy^HblX H BHyjpCHHHX JlMHeMHblX pa3MepOB MexOAOM CpaBHCHH^I MBMepaeMOXO 

M3AejiHH c KOHueBbiMM McpaMH, KajTH6paMH HjiH AexajiHMH-o6pa3uaMH. 

Ha opnGope mohcho npoH3BOAHXb HSMepeHMH KOHueBbix njiocKonapajiJiejibHbix 
Mep A^HHbl (M 3 MepHXeJIbHbTX nJlMXOK), KaJlHGpOB, OTaMexpOB mapHKOB, BHyxpeHHHX 
AwaMexpoB h x. a. 

OnxHMCxp MKF npHMeH5iexcH b M 3 MepHxejibHbix jiaGopaxopHHx MaiiiHHOCxpo- 
HxejibHOH, npHGopocxpoMxejibHoif h MHCxpyMenxajibHOH npOMbiuiJiCHHocxM. 

B onxMMCxpe MKF jimhm» HXMepeHHa (ocb xpyGxM onxHMCxpa) pacnojio^CHa 
X0pH30HXaJlbH0. FTpM M3MepeHHM Hapy>KHbIX paXMepOB KOHXaKXHbIMM M3MepHXeJlb- 
HbiMH noBCpxHOCXHMM cjiy>Kax HaKOHCHHHKH, ycxaHaBjiMBacMbie Ha xpyGxe onxH- 
Mexpa M Ha rmhojim. Ilpn H3MepeHHH BHyxpcHHHx pa3MepoB KOHxaKXHbie noBepxHO- 
cxH pacnojio^eHbi na ^yrax, KanaioiHHxcii b ^ep^KaxejiHx, ycxanaBjiMBaeivibix na 
xpyGxe onxHMexpa h na nHHOJiH, 

MxMepHeMoe mACSim KpenMxca na npe/iMexHOM cxojie, MexaHM3Mbi nepe- 
MemeHMH Koxoporo hoxbojihiox xomho ycxanoBHXb xpeGyeiviyio jihhhk) H3MepeHH5i 
H3AeJiHH no OCH xpyGxH onxMMexpa. 

OxcHexbi no uiKajie npOM3BOA^TCa HaG/noAenneM b OKyjiHp xpyGKW onxMMexpa. 
ripn ycxanoBKC npoeKUMOHHOH nacaAKu uiKajia npoeKxnpyexcH na ero SKpan 
(MaxoBoe xencHoe cxckjio). OxcMexbi no uiKajie h HHACKcy, BHAHMbiM na 
SKpane, Moxyx nponxBO^HxbCJi c paccxo^Hna okojio 250 mm, 3xo oGjiexnaex 
paGoxy n noxBOjniex bccxh HaGjno/^eHHe o^iHOBpevreHHO HecKOjibKMM HaGjiioAa- 
XeJTHM. 

OnxHMexp MKF cocxohx m 3 cjiejiyFOH^HX ochobhbix Maoxeii: xpyGxH onxHMexpa, 
nixaxHBa, nwHOJin, npMcnocoGjieHHa ajtji BHyxpeHHHX nxMepeHMM MFT-S n npo- 

eKUHOHHoif HacaAKW nH-6. 
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Pmc. 2. UlraTHB onxMivieTpa MKF 


CTajibHOH Baji 15 lUTaTMBa onTMMexpa (pnc. 2) yKpenjicH na MaccuBHOM My- 
ryHHOM ocHOBaHMH 19. Ha Bajiy cnpasa h cjieBa pacnojio^eHbi jxbsl nepeABM>KHbix 
KpoHUJTeHHa 4 M 14, KOTopbie xaKpenjiBioTca b jpeGyeMOM nojio^CHHH xa^HM- 
HbiMM BHHxaMH. npaBHjibHOH ycxaHOBKH npHGopa no ropH30HTajiH cjiy^cax 

peryjiHpOBOMHbie bhhxbi 20 m ypoBCHb 1. Kpenjicnn^ xpyGxn onxHMexpa n nn- 
HOJiH cjiy^cax BHHXbi 13 H 8. rioBopox KpoHuixeMHOB npeAOXBpamaexca innoHKaMM, 
cKOJib3flm;HMH no ocesoMy na3y Bajia. B npaBOM KpoHnixenne BaKpenjinexca xpyGKa 
onxMMexpa, b jicbom — nwHOjib. MoK^y KpoHuixennaMn na KOjiOHKe yKpenjien 
npeaMexHbiH cxojt 22 c MexannsMaMw nepeMeineHHH. no3a;iH cxojia pacnojio)KeHa 
cxoHKa c nepeaBH^HbiM ynopoM 12, 3aKpenjiHeMbiM raMKon 11. 

Cxoji HMeex cjiCAyiomne nanpaBJicnnH ABH>KeHH5i: 

BepxHKajibHoe — nocpeacxBOM pecMHoro 3auenjieHHa Bpau;eHneM MaxoBUHKa 3; 
CXOJT xaKpenjiaexcH b jiioGom nojio^eHHH bhhxom 2; 

xopH30HxajibHoe, nepneHAMKyjTHpHoe jinHnn nsMepenHH—nocpejTCXBOM peen- 
Horo xauenjicHHH n KpcMajibepbi 21; 

BpamaxejibHoe BOKpyr BepxHKajibnon ocn — nocpe^cxBOM pyKOHXKM 23; 

BpamaxejibHoe BOKpyr xopiT30HxajTbHOM ocn, nepneHAHKyjiapnoe k jihhmh 
H 3MepeHH5I — C nOMOmbK) rOJTOBKH 3KCi;eHXpHKa CO cxonopoM. 

oGjicxMCHHa BepxMKajibHoro nepcMemennH cxojia n npe^cxpaneHna ox 
pexKMx xojiMKOB CXOJI cHH3y nojTaep>KMBaexcB npy^HHOH, ycxanoBjiCHHOH Bnyxpn 
KOJiOHKM. BHHXbi 1 6 u 17 cjiy^cax OTa xaKpenjienna orpaHHHHxejien BepxMKajibHoro 
ABHacenna cxojia. 

Bepxnaa aacxb cxojia npcACxaBjiaex co6on nJiomaAKy npaMoyrojibHOH 4>opMbi 
c npoAOjibHbiM na30M n BbieMKOH, oGecneanBaiomeH noA'BCM cxojia BOXMoacno 
Gjinace k jimhhh M3MepeHHa; nnomaaKa onnpaexca na Hexbipe uiapnKa, Koxopbie 
Kaxaxca no naxaM HanpaBJiaToinnx. Bjiaxo^apa xaKOJviy ycxponcxBy Bca Bepxnaa 
Hacxb cxojia cboGoaho, c HexnaHHxejibHbiM xpenncM, motkqt nepeMeuiaxbca 
napajTJiejibHO jihhhm nxMepenna, n nxMcpacMoe nxAeJine, xaKpenjienHoe na cxojie, 
naxoAnxca nocxoanno b KonxaKxe c oGommh nxMepnxejibHbiMH HaKOHeHHHKaMH. 
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riMHOJib 7 npeACTaBJiHCT co6oh CTajibHyio Tpy6Ky, BHyxpH Koxopoii nepeMe- 
maexcH cxepxeHb, yAcp^HBaeMbm npy^HHOH. TaKoe ycxpoHCXBO noxBOJi^ex 
cxep^KHK) njiaBHO nepeMemaxbC5i baojib och, hxo hcoGxoammo ajib xohhoh ycxa- 
HOBKH OnXHMexpa. 

Cxep^eHb saKpeiTA^iexcB b xpeGyeMOM nojio^emiH xa^KHMHbiM bmhxom 5. Ha 
KOHue cxep)KHH, oGpameHHOM k xpyGxe onxHMexpa, yKpenACH MXMepHxeAbHbm 
mXH4)X c HaKOHeHHHKOM 10 . MSMepMXeJlbHblH mXH{})X riHHOAH COeAHHCH CO cxep>K- 
HCM OCOGbIM inapHHpOM XaK, HXO OH MO^eX OXKJTOHHXbCH ox OCH Ha HeGoAbUIOH 
yroA, ycxanaBjiHBaxbCB h yAep^HBaxbca b xpeGycMOM hoao^kchkh c noMOUj,bio 
AByx npy^HH h ycxanoBOHHbix bhhxob 9. HepeMemcHHe HaKOHCHHHKa hhhoam 

BAOJlb OCH npOHSBOAHXCa MHKpOBHHXOM 6 . 



npHCnOCOGjlCHMC AJIH BHyxpCHHHX HBMCpeHMH (pHC. 3) COCXOMX H3 ACBOXO 1 
H npaBoro 6 Aep^KaxejicH, AByx HSMcpHxejibHbix Ayr i h appexnpa 7, cxonopHbix 
BHHXOB 15 M 16 AJIB peSbGOBblX yCXaHOBOHHbIX KOJieU Aep^aXCACM, BHHXOB KpenJlCHHH 
Ayr 2 H 5 H ycxanoBOMHoro KaAHGpa-KAiona 17. ITpHcnocoGACHHe npHMeHaexcB 
AJIH H3MepeHHH A^TajICM C XJiaAKHMH BHyXpCHHHMH HOJIOCXBMH, HanpHMCp, KOAb- 
ACBblX KaAHGpOB, HBMCpHXCAbHblX CKOG H X. H. 

B KOMHACKX bxoahx ABC Hapbi Ayr: AAA H3MepeHHA BHyxpeHHHX AwaMCxpoB 
ox 13,5 AO 26,5 MM H AAA MSMepCHHA BHyxpCHHHX paXMCpOB OX 26,5 MM H BblUIC, 
/JyxH noABCuiHBaioxcA b AepAcaxeAAx xax, hxo Moryx HMCxb KOAcGaxcAbHoe 
ABHACCHHC B HAOCKOCXH MBMCpCHHA, HO HC OXKAOHAIOXCA B CXOpOHbl H HaXOAAXCA 
nOA ACHCXBHCM npyACHH, nOAACpACHBaiOmHX nOCXOAHHblH KOHXaKX Ayr c H3MepH- 
XeAbHblMH HaKOHCHHHKaMH. JTeBblH ACpACaXCAb HaACBBCXCA HB HHHOAb, HpaBblH — 

Ha xpyGxy onxHMexpa. 

TyGyc 8 ocBCxnxeAA npoeKUHOHHOH nacaAKH (pHC. 3) AcecxKO cbabah c KpoH- 
uixeHHOM // H uixanroM 12. KpoHuixcHH b hhachch nacxn mxaHXH oGecncHHBaex 
npH ycxanoBKC na xpyGKy onxHMexpa onpeAeAeHHoe noAQAcenne ocbcxhxcaa 
oxHOCHxeAbHO ocBexHxcAbHOXo BcpKaAB. ^AA HacxpoHKH ocBeuj,eHHA naxpoH 10 
C OCBeXHXCAbHOH AaMOOH MOACCX nepCMCmaXhCA OXHOCHXeAbHO HenOABHACHOrO 
KOHAGHCOpa: BAOAb OnXHHCCKOH OCH — OX pyKH H HCpneHAHKyAApHO K HCH — C 
HOMOmbK) BHHXOB 9. JlaMHA HaKBAKBaHHA (13 6, 25 ew) HHXaCXCA HCpCB XpBHC- 
(j)opMaxop 14^ KOxopbiH BKAioHaexcA B ocBexHxcAbHyio cexb 127 hah 220 e. 
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B Kopnyce 13 npoeKUWOHHOH Haca/iKH CMOHXMpoBaHbi npnsMa, Kpyrjioe aepKajio 

H 3KpaH. 

HacaziKa aaKpenjiacTCH na xpyGxe onxMMexpa nocpcACXBOM mapHHpa h 
xaiiiejiKH. ripM 3XOM npH3Ma pacnojiaxaexcH npoxne oKyjiapa, h H3o6pa^eHHe, 
BW/iMMoe B 0 Kyji 5 ip, nojiHocxbK) npocKXMpyexcH na 3KpaH. Pe 3 KOCXb H 3 o 6 pa 5 KeHHa 
aocxMraexca BpamcHMeM OKyji5ipa. 


OCHOBHblE ^AHHblE 


HanGojibuiafl M3MepfleMoro M3AeJiM«, mm 300 

npeACJlbl M3MepeHMH BHyxpeHHHX pa3MepOB, MM 1 3, 5 1 50 

Uena aeJiCHMH ujKajfbi, mm 0,00! 

Pacxozi LUKajTbi, mm ± 0, 1 

riorpeiiJHOCTb noKaaaHMH npHOopa, mm\ 

npH HapyjKHbix M3MepeHHflx - 0,0003 

npH BHyxpeHHHX H3MepeHHMx J 0,00! 

ysejiMMeHMe npoeKUHGHHoM naca^KH 1 6 

raOapMTHbie paxMepbi, mm: 

onTHMerpa 600 >: 400 > 340 

npoeKUMOHHOH nacaAKM (b ynaxoBKe) 425 x 275 >: 145 

Bee, K^: 

npMOopa 40 

npnOopa b ynaKOBKe 54 

npoeKUHOHHOH wacaAKH b ynaxoBKe 7,2 


npMOop nocxaBJiaejca b ciieayfomeM KOMnjTeKxauHM : 
onTHMexp; 
xpyOKa onxMMexpa; 

LuxaxMB; 

xepKajio a:i5i ocBemeHMH iiiKajibi; 

IlMHOJlfa ; 

appexHp ; 

HaKOHCHHMKH Ji3MepHxejibHbie ! ccj)epHHecKHe (2 mx .), njiocKHe 0 2,2 mm (4 ujx .), njiocKMe 
0 8 MM (2 UIX .), HOJKCBHAHbie 0 8 MM (2 LUX .); 
npH>KHMbi (2 mx .); 

npHcnoco6jieHHe flJia BHyxpeHHux M3MepeHHH Mn-3; 

HacaflKa npoeKUHOHHaji nH-6; 
ynop; 

ujiHXKH (2 mx.); 

yKJia^OHHbie amuKH npuSopa (2 mx.); 
yKnaAOHHbiM amuK npoeKUMOHHoft HacaaKu; 

OHHcaHHe; 

axxecxax . 
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nPHCnOCOBJIEHME JIJIR H3MEPEHM5I BHYTPEHHEM PE3I>BbI 

Mo;xeJib Mn-4 



Pmc. 4. npMcnoco6jieHMe Mn-4 


npHcnocoGjiCHMe 140-4 ^bjihctch /lonojiHMTejibHoii npHHaAJie>KHOCTbK) k ropM- 
30HTa;ibH0My onTHMCTpy MKF m cjiy)KHT jiJ\n M3MepeHMH cpeAHero AnaMexpa 
BHyxpeHHeH pe3b6bi b pe3b6oBbix KOJibuax. 

OxMepeHHe npoMSBOAHxcH jth6o Henocpe^cxBeHHO no KajinGpy, cocxaBjicn- 
HOMy M3 6jioKa KOHueBbix MCp (njiHxoK) M cneuHajibHbix 6 okobhhkob, npnxM- 
paeMbix K GjTOKy no kohubm m saxpenjiHeMbix b cneunajibHOM Aep>Kaxejie, jim6o 
M eXOAOM CpaBHeHHH C o6pa3UOBblM pe3b60BbIM KOJlbUOM. 

OpMcnocoGjieHMe 00-4 (pnc. 4) cocxomx h3 jxnyx ;iep>KaxejieH /, AByx H3MepM- 
xejibHbix Ayr 2 h Kpyrjioro njiaBatoinero cxojiMKa 3 . JXyrv \ noABeiuHBatoxca b Aep>Ka- 
xejiHX H nojiynaiox KanaHHe b njiocKOCXM M3MepeHMa, OpM paGoxe ohm naxoA^xca 
B nOCXOHHHOM KOHXaKXe C M3MepHXeJIbHblMM HaKOHeMHMKaMH. JlCBblM Aep^KaxeJlb 
HaAeBaexc^ na nHHOJib, npaBbm — Ha xpyGxy onxHMexpa. 

CxojiHK 3 ycxanaBJiHBaexcH na cxojimk onxMMexpa m aaKpenjiJiexcH na hcm 
BHHX aMM 4. Ha nOBCpXHOCXM CXOJlMKa MMeeXCH HCCKOJIBKO OXBCpCXMM c pe3b- 

Goh AJiH BHHxa, Kpenamero njiaHxy 5, Koxopaji yAep>KHBaex H3Mep5ieMoe 


M3AejiMe. 

OCHOBHblE ^^AHHblE 

npeACJibi M3MepeHBH, mm 17 — 50 

OTKJTOHCHHe noKasaHMH npH noBTopHbix ycTanoBKax MaiviepBeivioro mm . . . 0,002 

Bee, Kc’ 8,6 


npHcnocoGjicHHc nocTaBJiBexcH b cJicaynDiAew KOMnjreKTauHM: 
npHcnocoGncHMe Mn = 4; 

AepjKajejiM (neBbiM m npaBbifi); 
ayrn (jiCBan m npaBaa); 

HaKOHCMHHKH c(t)epMHecKMe; 

Gokobhhkm (jieBbiH M npasbiii); 
aep>KaTejib 6 okobmhkob; 

Kajin6p ycxaHOBOMHbiH c kjiiohom; 

onweaHMe; 

arxeexar. 
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I^EHTPA BEPTMKAJIbHblE 
Mo;[iejib nn-2 



Phc. 5. UeHTpa BepxHKajibHbie nn-2 


UeHxpa nn-2 HBjiHFOTca ^onojiHMxejibHbiM npncnoco6jieHMeM k ropHsoH- 
xajibHOMy onxHMexpy MKF h cjiy^ax Gbicxporo h HaAe^Horo xpenjieHHH na 
npIlGope UHJlHHApUHeCKMX USAeJlllH C UeHXpOBblMH OXBepCXHHMH. 

Ltenxpa npHMeHaioxca, rjiasHbiM o6pa30M, npn nposepKe KajinGpoB npoGoK 
Majioro pasMcpa. 

U^CHxpa BepxHKajibHbie nn-2 (pHc. 5) cocxoax h 3 KpoHiuxcMHa 6 , nwHOjiH 4 , 
B KOxopoH npH noMomH MHKpoMexpHHecKoro BHHxa 3 nepeMemaexcH uenxp 2, 
M HenoABH>KHOxo ACHxpa /, yKpenjieHHoro b ocHOBaHHH KpoHuixcMHa. Bhhx 5 
cjiy>KHx AJTB xaKpenjieHHH nwHOJiH b jtk>6om nojioKCHHH. 

OCHOBHblE AAHHBIE 


HaH 6 ojibmee paccxoHHHe McyKjxy acHxpaMM, mm J 50 

HaaGojibiuMH Anaiviexp H 3 MepfleMoro hbacjimh, mm HO 

HanGojibiuaji HecoocHOCXb BCpXHero h HH^nero acHxpoB, mm 0,05 

HaH 6 ojibmee oxKJioHeHHe ox nepneHOTKynBpHOcxw jihhhh acHxpoB oxHOcwxe/ibHO onopHbix 
nJTOCKOCXeH KpOHlUXCHHa 10 ' 

Bee, 2,6 


U,eHxpa nocxaBJiHioxca b ciie^yiomeH KOMnjieKxauMM : 
ueaxpa nn-2; 

(tyxjiHp ; 
onacaHMe ; 
axxecxax. 
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BEPTMKAJIbHMM OnXMMETP 
Mo^ejib MKB 



Pmc. 6. BepTMKaJibHbiii onxMivieTp MKB 


OnxHMeTp MKB (pHc. 6) npeziMaxHaMCH GbiCTporo h xoHHoro MXMepeHHH 
Hapy^KHBlX JTHHeHHbIX pa3MepOB MCXOAOM CpaBHCHHH C KOHUCBblMH MCpaMM, 
KajiHGpaMH HJiH flexaji5iMM-o6pa3uaMH. Ha npMGope mo^ho npoM3BOAHXb H3Me- 
peHH» KOHuesbix njTOCKonapajiJiejibHbix Mep ajiuhw (H3MepHxejibHbix njiwxoK), Kajiw- 
6pOB, AHaMeXpOB UiapMKOB, XOJlLUMHbl JIMCXOB, ^HaMCXpa npOBOJlOKH M X. A. 

OnxHMexp MKB iiiHpoKO npMMeHaexca b H3MepMxejibHbix jiaGopaxopHjix iviaiiiM- 
HOCXpOHXeJIbHOH, npHGopOCXpOHXCJTbHOH M HHCXpyMeHXajlbHOM npOMbllUJlCHHOCXH. 

B onxMMexpe MKB jimhhh M3MepeHHH (ocb xpyGxw) pacnojTO^eHa BcpxHKajibHO. 

KOHXaKXHblMM H3MepHXeJlbHbIMH nOBepXHOCXHMM CJiy>KaX nOBepXHOCXb HaKOHeHHM- 
Ka, KOxopbiM 3aKpenjT5iexcH na xpyGxe onxMMexpa, b nnocKocxb npeziMexHoro 
cxojia. 

MsMepHCMoe H3AeJiHe ycxanaBJiHBaexcH na cxojie cboGoaho. MexaHM3Mbi nepe- 
MemcHHH no3BOJiHK)x ycxaHOBMXb noBepxHocxb cxojia cxporo nepneH/lHKyjTHpHO 
K JIMHHH H3MepeHMH, 

OxcMexbi no uiKajie npoM3BOAaxca naGjno/ieHMeM b oKyjnip xpyGKn onxwMexpa. 

ripn ycxanoBKe npoeKunoHnoH Hacaz^KH uiKajia npoeKxnpyexca na ee 3KpaH 
(MaxoBoe xejienoe cxeKjio). OxcMCXbi no Luxane n nnACKcy, BwjinMbiM Ha 
3KpaHe, Moryx nponxBOAMXbCH c paccxoaHMjr okojio 250 mm . 3xo oGjiernaex 
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paGoxy h nosBOJiaer bccth HaGjiioAeHMe oaHOBpeMeHHo necKOJibKHM HaGjiio- 
AaTejTBM. 

OnTHMCxp MKB cocxomx h 3 cjieAyioLaHx ocHOBHbix HacxeM: xpyGxH onxH- 
Mexpa, uixaxHBa, npHcnoco6jieHHH mia HSMepeHHH npoBOjioKH HR-l, npoeKUHOHHOH 

HacaaKH nH-6. 



Pmc. 7. Tpy6Ka onxMivieTpa MKB 


B KOJiCHMaxoM MexajiJiHHecKoit xpyGxe onxHMexpa (pHc. 7) ycxaHOBJieHbi 
H 3 MepHxejibHaH rojioBKa c KOJieGaxejibHOH chcxcmoh 3 epKajTa h onxHnecKHe aexajiH 
aBXOKOJlJIHMaUHOHHOM CHCXeMbl. 

M 3 MepHxejibHa 5 i rojiOBKa c KOJieGaxejibHoii chcxcmoh noMcmaexca b hh^hch 
nacxH BcpxHKajibHoro KOJicHa xpyGxn; Hapy^y Bbicxynaex xojibKO nacxb H 3 Me- 
pHxejTbHoro iiixH 4 )xa, na KOxopoM 3 aKpenji 5 iexcH HaKOHCHHHK. 
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B BcpxHeH HacTM rojioBKM yciaHOBJicHO aepKajTO, oniipaK)meecH HM^Hew njio- 
CKOCTbK) onpaBbi Ha rpH luapHKa — ^Ba m 3 hhx HenoABH 3 KHbi m oGpasyioT ocb 
KanaHMH aepKajia, a TpexHM aaKpenjiCH Ha BepxHCM kohuc M 3 MepHTejibHoro 
mTM 4 )Ta, KOTopbiM MO)KeT nepeMemaxbCH BAOJib cboch och, /],ByM 5 i npy>KHHaMH 
3 epKajio npHxaxHBaexcB k luapHKaM; noaxoMy, Koraa M 3 MepHxejTbHbTH uixh 4 >x 
nepejvremaexcB BAOJib och, 3 epKajio, cjiCAy^ 3 a hhm, noBopaMHBaexca Ha hcko- 
xopbiH yroJT. HaxB^eHHc npy^HH co 3 Aaex H 3 MepHxejTbHoe AaBjicnne Ha 
H3AeJTHe 200 dz 20 



Phc. 8. OnTMHecKa« cxeMa Tpy6KH onTHMexpa MKB 


OnxHHecKaa cxeivia xpyOKH onxMMexpa (pnc. 8) BKJiiOMaex : xepKajio /, oObCKXHB 2, 
npH3My 3 c nojiHbiM BHyxpcHHHM oxpa^iceHHeM, cexKy 4 h OKyjTap 7. 

OcBexHxejTbHyio CHCxeivry cocxaBJiaiox aepKajio 6 b onpaBc h npH3Ma 5, ycxa- 
HOBAeHHa5i B paMKe OKyjiapa, 

CexKa 4 npeAcxaBjuiex co6oh cxeKJiHHHyio njiocKonapajiJiejTbHyK) njiacxHHKy 
CO UIKaAOM H HHACKCOM, npHMCM ACJICHHH UIKajIbl HaHCCCHbl Ha OAHy nOJIOBHHy 
njiacxMHKM, a mhackc — H a ApyryK). UlKajia saKpbixa npM3MOH, xaK mxo Hepe3 
OKyjiBp MO^HO BHACxb xojibKO HHACKc H H3o6pa>KeHHe uiKajTbT, oxpa>KeHHoe ox 
3 epKajia /. CexKa ycxanoBjicHa b ^oKajibHOH haockocxh oObCKXHBa. 

JlyHH cBcxa, oxpa>KaHCb ox xepKajia 6 , nepea npM3My 5 ocBcmaiox lUKajiy ccxkh; 
npOMA^ Hcpex npH3My 3 h oObCKXHB, ohh napajiJiejTbHbiM nynKOM naAaiox na 
3epKajTO /, oxpa>KaBCb ox Koxoporo, cHOBa nonaAaiox b oGbckxhb, npoxoA^T 
npH3My cexKy, oKyjiap h nonaAaiox b rjiaa naGjiiOAaxejTH. 

npH occBOM nepeMem.eHHH H3MepHxejibHoro mxH(J)xa aepKajio 1 oxKjiOHaexcn 
Ha HCKOxopbiH yroji, BCJicAcxBHe Hero M3o6pa^eHHe uiKajibi b nojie xpcHMH 
OKyjiHpa xaK^e nepCMemaexc^ oxHOCHxejibHO nenoABH^KHoro HHACKca. 3xo nepe- 
MCiACHHe 6yAex nponopuHOHajibHO HSMepneMOH BCJiHMHHe. 

TpyGKH OnXMMCXpOB MBFOXOBAHIOXCH AByX XHOOB: C UBCXHblMH lUXOpKaMH 
B nojie apcHHH oKyji^pa h 6e3 hhx. UIxopKH oGjicrnaiox paGoxy na onxHMexpe 
npH MaCCOBOM KOHxpojie. 

Tnn xpyOKH nocxaBJiaexcH no BbiOopy noKynaxejia. 
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Pmc. 9. OnTHMCTp MKB b c6ope c Tpy6KOH 


lUTaxHB onTHMexpa (pHc. 9) cocxohx m cjTe^yioinHx ochobhwx MacxeH: 
cxajibHOH KOjioHKH 7, xanpeccoBaHHOH b MyryHHoe ocHOBaHHe 13; cxojia 3 
c xaHKOH 1; no;ii>eMHOxo MHKpOMexpMHCCKOxo MexaHHSMa c Ba^HMHbiM bmhxom 2; 
KpoHLuxcHHa 8; ^ep^axejiH 12 ynopnbix mxH4)xoB, saKpenjiaeMoro na kojiohkc 
bhhxom 11 . 

KpoHuixcHH 8 MO>KHO nepcMemaxb b BepxHKajibHOM HanpaBJicHHH nocpcACXBOM 
raMKH 10 M xaKpenjiHXb b jtk)6om nojio^eHHn bhhtom 9. Bhhx 6 cjiy^wx jxJi^ 
KpenjiCHMH xpyGxH onxwMexpa b KpoHiuxcMHe. 

TTpeAMexHbiH cxojt ycxanaBJiHBaexcH nepneHAHKyji^pno ocw nxMepeHna c no- 
MombK) AByx MaxoBHHKOB 4 H aaKpenjiaexca BHHxaMH 3. 

OpHcnocoGjicHHe ^jih MXMepeHMii AwaMexpa npoBOJioKW noKasano na pHc. 10. 

njracxMaccoBbiH otck npucnocoOjieHH^ ycxanaBjiHBaexca na npe^iMCXHOM cxojie 
H BbiBepnexca peryjiHpOBOMHbiMH BHHxaMH oxHocHxejibHO ocM xpyGxH onxHMexpa. 
B oxBcpcxHH AHCKa noMemcHa onopa, Ha BepxHeit njrocKOCXH KOxopoH HMeexcH 
BajiHK, npHxaxHBaeMbiH OTyMa npy^HHaMH k ynopaM, m jibc HanpaBjiaioiUHe jijih 
ycxaHOBKH H3Mep3ieMOH npOBOJTOKH noA npHMbiM yrjioM k och sajiHKa. 

^HCK ycxaHaBjiHBaexcH xaxHM o6pa30M, HxoGbi pHcxa ero coBnajia c pHCKofi 
cxojia H o6pa3yiomaH BajiMKa GbiJia HanpaBjicna nepneHAHKy.napHO k o^hoh m 3 
oceH KanaHHa cxojiHKa. 

npoeKi;HOHHaa Haca^xa noKa3aHa Ha pnc. 11. TyGyc ocBexHxejia ^kccxko 
CBH3aH c KpoHuixeiiHOM H iHxaHroM. KpoHiuxeiiH B HMXHeft MacTH mxaHFH oGecne- 
MHBaex npH ycxaHOBKe na xpyGxy onxHMexpa onpeAeJieHHoe nojio^KeHHe 
ocBexMxejiH oxHOCHxejibHO ocBexnxejibHoro aepKajia. B BepxHeii nacxH xyGyca 
MMeexcH naxpoH ocBCXHxejibHOH jiaMnbi, KoxopbiH MO>Kex nepeiviemaxbCH oxho- 
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CMTCJibHO KOHACHCOpa KaK BAOJib onTHMCCKOH ocH (oT pyKH), TaK M ncpncH- 
;iHKyjiapHO K HCH (c nOMOmblO bhhtob). 

JlaMna HaKajiHBaHHH (13 e, 25 em) nHxaeTca nepes TpaHC(J)opMaTop, Koxopbm 
BKJiK)MaexcH B ocBCXHxejibHyK) cexb 127 mjim 220 e. 

B Kopnyce npoeKUHOHHOH naca/iKH CMOHXHpoBaHbi npHBMa, Kpyxjioe sepKajio 

H 3KpaH. 

Haca^Ka saKpenjiaexca na xpyOKe onxHMexpa nocpe^cxBOM mapHHpa h BamejiKH. 
npH 3 XOM npH 3 Ma pacnojiaraexcH npoxHB OKyjiapa, h H 3 o 6 pa 5 KeHHe, bh^hmoc 
B OKyjiap, nojTHocxbK) npoeKXHpyexca na 3 KpaH. Pe 3 KOCXb H 3 o 6 pa 5 KeHMa ycxa- 
HaBJiHBaexca BpameHMCM OKyjiapa. 


OCHOBHblE AAHHblE 


HaM6ojibiiiaH ^iJiMHa HSMepjieMoro mm 180 

HaMOOJlblUHH H3Mep«eMbIH aHaMCTp, MM 150 

Uena lUKajibi, mm 0,001 

PacxoA uiKajibi, mm ±0,1 

HaHOoJibiuaa norpeuiHocTb waMepeHna, mm ±0,0003 

yBenwHCHHe npoeKBUOBHOM Haca^KH 16^^ 

FaGapHTHbie pa3Mepbi, mm: 

npHGopa 300 X 300 X 500 

npoeKUMOHHOH Haca^KH 425 x 275 x 145 

Bee, Ke: 

npHOopa 18 

npHOopa B ynaKOBKe 24 

npoeKUHOHHOH Haca^KH B ynaKOBKe 7,2 


npn 6 op nocxaBJiBeTCH b cjienytoineH KOMnjieKxannM : 
onxHMexp ; 
xpyOKa onxHMexpa; 
uixaxHB ; 

3epKano ocBemenMa uiKaJibi; 
appexHp ; 

npHcnocoOncHHe M3MepeHHH npoBonoKn Mll-l; 

HacaflKa npoeKUHonnaH nH-6; 

ocBexHxeJib ; 

MepHxejibHbie HaKOHCMHMKH: c(j)epHMecKHe 0 2,2 m 8 mm ^ HOKCBMunbiH 0 2,2 mm ; 
ynop ; 

jiaMnOMKH 13 e, 25 em (3 inx.); 

TpaHc4)opMaxop ; 

yKJiaAOHHbie buihkh npnOopa (2 mx.); 
yKJianoHHbiM jiuiMK npoeKnnoHHOH naca^KM; 
onMcaHHe; 
axxecxax. 
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AJIMHOMEP OnXMHECKMM BEPTMKAJIbHblM 
Mo^^ejib H3B-1 



Pmc. 12 . /],JiMHOMep onTHHecKMH M 3 B -1 


A-HHHOMep M3B-1 (pMc. 12) npeAHa3HaHeH ajih HenocpeACTBeHHbix M3MepeHMM 
napy^Hbix pa3MepOB. 

npHGop npHMeHBeTC5I B M3MepHTeJlbHbIX JiaGopaXOpHHX HHCTpyMeHTaJlbHblX 
AeXOB A-aH H3MepeHHH paGOHHX M KOHTpOAbHbIX KaAMGpOB H ApyrHX H3AeJlHM. 

Tax KaK M 3 MepMTejTbHoe AaBACHne Ha npHGope mo^kct Gbixb aobcacho ao 

CpaBHHXeJIbHO MaAOH BCAHHMHbl, XO Ha HCM MO^HO xaK^C HpOHXBOAUXb H 3 MepeHM 5 I 
xaKMX MaxepnaAOB kak Gyjviara, ^OAbxa h x. h. 

M3MepeHH5i Ha npHGope npoH 3 BOAaxcB KOHxaKXHbiM chocoGom. MsMepn- 
xeAbHbiH cxep^eHb npHGopa onycKaexca hoa ACHCXBHeivi coGcxacHHoro Beca, 
M H3MepHXeAbHbIH HaKOHCHHHK KacaeXCH nOBepXHOCXM M3MepBeMOrO H3AeAH5I. 
Bee cxep^HH ypaBHOBeiuHBaexca npoxHBOBecoM, a AexKOCXb ero abh^chha oGecne- 
HHBaexcB npHMeHeHHeM nanpaBAHiouxHx poahkob. 

B sepxHeH naexH H 3 MepHxeAbHOxo cxep)KHa yexanoBAena cxeKAAHHaH mma- 
AHMexpoBaA uiKAAa BbicoKoii xoHHOCXH. IloAOAceHHe 3 XOH uiKaAbi oGecneHHBaex 
noAHoe coGaioaghhc npHHUHna npoAOAbHOxo KOMnapaxopa: HSMepaeMaA AJTMHa 
HpeAcxaBAAex coGoit npAMOAHHeilHoe npoAOAAceHne mhaammcxpoboh uiKaAbi, 
HAOCKOeXb AGAeHMH lUKaAbl COBHaAaCX C OCbK) H 3 MepHXeAbHOrO CXep>KHA M Hanpa- 
BAeHHCM exo ABH^KCHHA. 
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Pmc. 13. OnxHHecKafl cxeMa AJiHHOMepa M3B-1 


OnTHHecKaa cxeMa ziJiHHOMepa M3B-1 noKasana Ha pHC. 13. 

Ha ocHOBHyio mKajiy i, ycxaHOBJieHHyK) BHyxpw H3MepHxejibHoro cxep^na, 
HaHeccHo cxo MHUjiHMexpoBbix aejieHHH. UlKajia ocBemaexca ocBexnxejibHbiM 
ycxpoHCXBOM, xaK Mxo B nojie apenna oxcMexHoro MMKpocKona bh/^hbi Ha cbcxjio- 
3ejTeHOM (})OHe (b npoxo^iameM CBCxe) mxpnxH h uH(J)pbi mKajTbi. OcBexHxejib- 
Hoe ycxpoHcxBo cocxomx h 3 jiaMHOMKM /, CBexo(j)Mjibxpa 2, KOH/ieHcopa 3 m 
oxpa^axejia 4. 

06T>eKXHB 6 — xe.aeueHxpHHecKHM, mxo MCKjiioMaex oujhGkm npw napyiueHHH 
4)OKyCHpOBKH MHXpOCKOna. 

H3o6pa)KeHMe MMjijiMMexpoBOM iHKajibi 5 coBMcmaexca b nojie xpenna MMKpo- 
cKona c noMemcHHbiMM b oKyjiape 9 AByMa AonojiHHxejibHbiMM ujKajiaMM 7 vi 8. 
Ha Bpau^aiomeMca uiKajie 7 HMeioxca ^ecaxb abohhbix bmxkob cnHpajiM Apxn- 
MCAa H cxo AejieHHM KpyroBOw ujKajibi. Oahh o6opox MaxoBHHxa CMemaex cnMpajib 
Ha BMxoK. Tax xax b nojie xpcHHa ;^ecaxb bhxkob cnHpajiH coBMcmenbi 

c H3o6pa>KeHMeM ootofo HHxepBajia MMjijTHMexpoBOM ujKajibi, xo xaacAOMy BHxxy 
cooxBCxcxByex 0,1 mm, a o^OMy /^ejreHHio xpyroBoil iiiKajibi, CBaxaHHOH co 
cnHpajTbK) — 0,001 mm , 

/^JlHHOMep M3B-1 cocxoHx H3 BepxHxajTbHoro mxaxHBa, HXMepHxejibHOH 
rojTOBXH, MXMepHxejibHoro cxep>KHa h oxcmcxhoxo MHxpocxona. 

BepxMxajibHbiM mxaxHB. B ycxoHMHBoe ocHOBaHHe xanpeccoBana xojiOHxa 
c pexbOoii noAT^CMa hjth onycxaHHa HXMcpHxejibHOM xojtobxh. Tpw peryjiH- 
pycMbix HO>KKM noxBOJiaiox ycxaHOBMXb npnGop no ypoBHio. Ha ocHOBaHHH xa- 
xpenjiCH peGpncxbiM MXMepnxejibHbm npcAMexHbiH cxojimk, na xoxopbm ycxana- 
BjTHBaexca nxMcpacMoe Hx^eJine. PaOoaaa noBepxHOcxb cxojinxa BbinojiHCHa c 
BbicoxoH xoMHOcxbK). Ha noBepxHocxH HXMepMxejibHoro cxojTHxa HMeioxca xpH 
pexbOoBbix oxBepcxMa, xoxopbie cjiya<ax jxjisi xaxpenjieHHa paxjiHMHbix cneuHajib- 
Hbix cxojiMKOB, nocxaBjiacMbix xa ox/iejibHyio njiaxy. 

MxMepHxejibHaa rojiOBxa cocxohx mx xopnyca c pexepByapOM Macjianoro 
AeMHcjiepa, xponuixcMHa ;iJia MHxpocxona, xojtobxh c pojiHxaMH jxji^ noABeuiHsaHHa 
HXMcpHxejibHoxo cxcpacHa h npoxHBOBeca c pojiHxoM nojitcMHoro xanaxHxa. 

MxMepHxejibHbiH cxepaccHb. Bnyxpn cxep>XHa ycxanoBjicna MHjijiHMexpOBaa 
cxexjiaHHaa mxajia, a Ha HHacHHH kohcu ero Haca^xen HXMepHxejibHbiH uixh^ix. 
Ha mxH(J)xe xpenaxca HXMepHxejibHbie HaxoneMHHXH. HepeMemeHHe HXMepnxejib- 
Horo cxepjKHa njiaBHoe. 

OxcMexHbiH MHxpocxon CO cnnpajibHbiM oxyjiapHbiM MHxpoMexpoM ycxa- 
HOBJieH B xopnyce HXMepnxejibHOH xojtobxh. fljia ycxanoBKH na xpeOyeMbiH mhjijih- 
MexpoBbiH mxpHx Luxajibi oxyjiap nepeMeiiraexca BBepx hjth bhhx jto xex nop, 
noxa B nojie xpcHHa mxpnx inxajibi ne oxa^exca xomho nocpejiHHe HanajibHoro 
jTBOHHoro BHxxa cnnpajTH. 
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fljia nojiyMeHMH pesKoro M3o6pa>KeHH5i uixpHxoB iiiKaji OKyjiap HMeeT AMonTpHw- 
Hyio naBOAKy no rjiasy HaGjnoAaxejiH b npcAeJiax ±5 AwonxpHM. 


OCHOBHWE AAHHME 

npeACJi M3MepeHHfl npH noA'^CMe MSMepHTCJibHOM rojiOBKM no kojighkc, AtM 250 

npeflcji M3MepeHHfl no ujKajie, mm 100 

norpemnocTb H3MepeHHa (npn aJiMne MSMepaeMoro ynacTKa L mm), mm . . ± (0,001 + 200 000 ) 

Uena AenennH cnapajibHOro OKyjiHpHoro MHKpoMCTpa, mm 0,001 

XoHHOCTb OTCxexa na rjias, mm 0,0001 

yBejTHHeHHe oTcnexHoro MHKpocKona 61,7^ 

JlKHCHHoe nojie 3peHHfl, mm 2,3 

M3MepHxejibHoe AaBJicHne, 2 150 — 250 

PaCCTOBHHe ox UCHXpa H3MepHXeJlbHOXO HaKOHeMHHKa Zio KOHOHKH, A/.W . . . 110 

njioiaa^lb H3MepHxejTbHoro cxojinKa, mm 95 x 140 

FaGapnxHbie pa3Mepb[, mm: 

npnOopa 240 x 240 x 925 

yKJiaAOHHoro amiiKa 600 x 850 > 380 

Bee, /c^: 

npnOopa 54 

npn6opa c buihkom 84 

IlpnOop nocxaBJiaexcfl b cjreayioineH KOMnjieKxauMH: 

AJTHHOMep M3B-1 ; 
naGop npMHaA-fTOKHOcxen ; 
xpaHc^JopMaxop ; 
caji4)exKa ; 

KHcxoBKa ; 

Mcxo Ji ; 

yKJTa;i04HbiM hu;mk; 

onHcanne ; 
axxecxax npnOopa; 
axxecxax iiiKaJibi. 
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CTOJIHK, Mo^ejii, CT-5 

CtOJIHK CT-5 HBJiaeiCH X^O^OJ3H^^TeJlbHOM npWHaAJTOKHOCTSK) K BepTHKaJlbHOMy 
ORTHHecKOMy AJiHHOMepy M3B-1 h c;Ty5KHT ajib HBMepeHMjr cpeAHero AwaMerpa 
pe3b6bi MCTOAOM jpex npoBOAOHeK. 



Pmc. 14. CtOJIHK CT-5 


Ctoahk CT-5 (pMc. 14) npeACTaBAHCT co6oh peryAwpyeMyio onpasy 1 c 
nsTKOM 3 . OnpaBy ycxaHaBAMBaioT na raockhh ctoahk h saKpenAHioT bmhtom 5 . 
BepxHHH AOBCACHHaH noBCpxHOCTb naTKH aBAHexca paGoneM, Bhhxm 2 CAy^ax aji^ 
ycxaHOBKH paGoHCM raockocxh cxoAMKa napaAACAbHO raockocxh H3MepHxeAbHoro 
HaKOHeHHHKa 4 . 


OCHOBHblE /^AHHblE 


Bbicoxa CTOJiMKa, mm 28 

/l,HaMeTp paGoneii noBcpxHOCTH, mm 8 

OTKJTOHeHHe OT HilOCKOCTHOCTH paGoHCH nOBepXHOCTH, MK 0,3 
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CTOJIMK nJIOCKMM, MO^ejib CT-6 

Ctojtmk CT-6 5!BJiHeTC5i /lonojiHHxejibHOH npHHaAJie^HOCTbio k BepxMKajibHOMy 
onxMHecKOJviy AJiMHOMepy M3B-1 h cjTy>KMx HXMcpeHMH AexajiCH, ycxanoBKa 
Koxopbix Ha pM(f)jieHOM cxojie xaxpyAHMxejibna. Mcnojibayexca xaK>Ke b KanecxBe 
OCHOBaHHH AAH CXOJlHKa CT-5. 



Pmc. 15. Ctojihk CT-6 


CxojiMK CT-6 (pwc. 15) npeACxaBjiHex co6oh cxa^bHyio njioiiiaAKy 1 c AoeeAen- 
hoPl noBcpxHOCxbK). rijTomaAKy yKpenjiaiox BMHxaMW 2 Ha pmc^jichom cxojie i 
AAHHOMepa. 


OCHOBHblE AAHHblE 


Bbicoxa cTOJiMKa, mm 8 

/^HaMCTp pa6oHeH noBepxHOcxM, mm 80 

MaKCHMaJibHoe OTKJiOHCHMe ox napaJiJiejibHOCXM paOcMCH n onopHoti noBepxHOCxefi . . • 12" 
MaKCHMajibHoe oxKJiOHeHMe ox njiocKocxHOCXM paGoHCM noBepxHOcxM, mk 0,8 
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CTOJIMK, Mo^iejib CT-7 

CtOJIMK CT-7 HBJIHCTCM AOnOJlHMXeJTbHOH npMHaAJie^KHOCTbK) K BepXMKajlbHOMy 

onxHHecKOMy AJiwHOMepy M3B-1 h cjTy5KMX AJin HXMepeHHH mcjikhx AexajieH 
c BbixoMKaMH M ycxynaMM. 



Phc. 16. Ctojihk CT-7 

CxojiMK CT-7 (pHc. 16) npe^cxaBjiaex co6om njioma^Ky 1 c Bbicxynaioiueii BBepx 
naxKoif 2 ; BepxHHH ^OBe^eHHaH noBepxHOCXb naxKM HBjiaexca paGoHCH. 

CxojiMK xaKpenjiHiox Ha ph^jichom cxojie ^jiHHOJviepa BHHxaMH 3 , 


OCHOBHblE MHHWE 


Bbicoxa CTOJiMKa, mm 25 

^HaMexp paGoMCH noBcpxHOcxM, mm 8 

MaKCHMajibHoe oxKJiOHCHHe ox napanjicjibHocxH pa6o4eH m onopnoM noBepxHOcxew . . . 30" 
MaKCHMajibHoe oxKJiOHCHHe ox rjicckocxhocxh pa6o4eM nosepxHocxH, m /< 0,3 
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CTOJIHK, Mo;iejib CT-8 

UlapOBOH CTOJIMK CT-8 HBJiaeTCH JIOnOJlHHTejlbHOH npHHafllieaCHOCTbK) K BepTH- 
KajibHOMy onxHHecKOMy flJiHHOMepy H3B-1 h CJiyKHT fljia HSMepenHa tohkhx 
.HHCTOB bix flerajiCH. 



Phc. 17 . Ctojthk CT-8 


Ctojihk CT-8 (pHC. 17) npeflCxaBnaeT co6oh naoma^Ky 1 c BWCxynaiomeH 
BBcpx c^iepoii 2 . 

CxojiHK 3 aKpenjTHK)x Ha pn(|)JieHOM cxojie ^JiHHOMepa xpeMa BHHxaMH 3 . 


OCHOBHblE ;iAHHblE 


BwcoTa cTOJiMKa, mm 
Pa/iHyc c4)epbi, mm . 


20 
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KOMOAPATOP r0PM30HTAJII>HI>IM 
Mo;^eJIb M3A-2 



Phc. 18. KoMnapaTop M3A-2 


KoMnapaTop M3A-2 (pnc. 18) npe/zHaaHaHen ajih a6cojiK)THbix jiMHCHHbix 
M3MepeHHM, npM6op MO>KeT 6bITb npHMeHeH HSMepeHHa paCCTOHHHH MeyKJXy 
uiTpMxaMH cneKxpajibHbix jimhhh Ha HerajHBax cneKxporpaMM, HsivrepeHHa pa3- 
JTHHHblX IHKajT, CCTOK H T. H. 

M3MepeHHe npoH3BOAHTC5i nyreM cpaBHCHMH M3Mep5ieMOH oGtexTa co 

LUTpHXOBOH JIMHCHHOH MepOH (uiKajIOH) npwGopa npH nOMOllIH ;:^ByX MHKpOCKO- 
nOB, paCCTOHHWe Me5K;iy KOXOpblMH n0CX05IHH0 M OnXMMeCKHe OCH KOXOpblX 
napajjjiejibHbi. O^hh MHKpocKon (BM3MpHbm) cjiy^Knx jxji^ HaBe/ieHH« na mxpMx hjtm 
XOMK y M3Mep5ieMOXO oGbeKXa, Bxopow (oXCMCXHblH, CO CHHpajlbHblM OKyjlHpHblM 
MHKpoMCxpOM) — oxcMCxa HO LUKajic HpHGopa. 

M3Mep5ieMbiH oGbCKx ycxaHaBJiHBaexcK h 3aKpenjiHeTC5i Ha noABwacHOM cxojie 
npHGopa noA BM3MpHbiM MHKpocKonoM; Ha 3XOM cxojie hoa oxcnexHbiM MHKpo- 
CKonoM yKpcHACHa cxeKASHHan MHjiJiHMexpoBaa mxpHX0Ba5i lUKajia, no Koxopon 
B npouecce nxMepenwH np0H3B0AHXC5f cooxBCxcxByioiAHe oxcMexbi. 

KoHcxpyKUMH npnGopa oGecncHMBaex noAHoe coGnioAeHMe npnHUHna npo- 
AOAbHoro KOMnapaxopa: AJinna H3MepAeMoro H3AeAHH MO>Kex 6bixb ycxanoBAena 
Ha cxone xaK, mxo ee ocb GyACx npAMOAHHeiiHbiM npOAon^CHHCM och mxpHxoB 
uiKaAbi; ocb mxpMxoB uiKaAbi coBnaAaex c HanpaBACHHCM abh^kchha cxona. 

Ecam AAMHa MBMepaeMoro MXAeAHa ne coBnaAaex no Bbicoxe c npoAOA- 
>KeHMeM OCH uixpnxoB niKaAbi npnGopa, xo ee ycxanaBAMBaiox napaAAeAbHO och 
H npM pacnexe npeACAbHOH norpemnocxH H3MepeHHH bboaht cooxsexcrsyioiuyK) 
nonpaBKy (cm. „OcHOBHbie AaHHbie“). 

OnxHHecKaa cxcMa BH3MpHoro MHxpocKona noKaxana na pnc. 19. 
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3 




Phc. 19. OnTHMCCKafl cxcMa BHSHpHoro MMKpocKona 


MBMepaeMbiH oGteKx ocBemaexca npM noMomH noABH^KHoro sepKajia 1, 
MaoGpa^cHHe mxpHxa mjtm xomkm oGbCKxa coBMemaexcH b nojie 3peHH5r mmkpo- 
CKona c noMemeHHOH b oKyjiape 3 cctkoh 4, OGbeKXHB 2 ^aex yBCJiMHeHne I 
w 1,5 \ 



Pmc. 20. OnTHHccKaji cxeivia oTCMexHoro MHKpocKona 


OnxHHecKaa cxeMa oxcMexHoro MHKpocKona noKasaHa Ha pHc. 20, xac: 
/ — ocBexHxejibHoe aepKajio; 2 — MMJiJiMMexpoBaa uiKajia; 3 — o6T>eKXHB; 4 — anep- 
xypnaa AHa4)parMa; 5 — Bpamaiomaaca uiKajia; 6 — HenoABH^Haa uiKajia Aecaxbix 
AOJieH MHJTJTHMCXpa; 7 OKyjTHp. 

KoMnapaxop M3A-2 (pwc. 21) cocxoht h 3 cjieAyfOLUMx ocHOBHbix Hacxeii: 

OCHOBaHH^, nOABH>KHOrO CXOJia, BH3HpHOrO M OXCMCXHOrO MHKpOCKOnOB. 

MaccHBHoe ocHOBaHwe 16 MMeex C-o6pa3HyK) (j)opMy. npMjTHBbi na ocHOBaHHM 
no3BOJTaK)x ycxanaBjiHBaxb opnGop xopH30HxajTbHO m hoa yrjiOM 45"". 

B HM>KHeH MaCXH OCHOBaHHJI HpOHHO yKpenJICHa UHJlHHApHHCCKaH HanpaBJIHK)- 
maa 13, no Koxopon nepeMeinaexca cxoji //. napajijrejibHO nnjiHHApHMecKOH 
HanpaBjiaioiAeM n ocHOBannio npnKpennena npHMoyroJibHaH HanpaBjiaiomajr, koxo- 
paH cjiy^Hx BxopOH onopOM npeAMexHoro cxojia. B Bepxnen nacxn ocHOBann^ 
MMeexca xpaaepca, na Koxopon yKpenneHbi Asa MMKpocKona. XpoMnpoBaHHbin 
3KpaH 5 aaiAHinaex xpaBepcy ox bahhhmh xenna, MCxoA^iAero ox MCCACAOBaxena. 
Ha ocHOBaHHH CMOHxnpOBaHbi xaK>Ke ABa 3epKaAa aah ocBeiucHHa iiiKaAbi KOMnapa- 
xopa H H3MepaeMoro o6T>eKxa. 

rioABHacHOH cxoA 11 CAy3KHx AAa KpenAeHHa n3MepaeMoro oG’bCKxa. Ha 
3XOM ace cTone ycxanoBAena luxana 12 KOMnapaxopa. rpyOaa ycxanoBKa cxona 
npoH 3 BOAHxca HenocpCACXBCHHO ox pyxH, aah aero npeABapMxenbHO ocbo6o- 
acAaexca cxonopHbin bhhx //; xoHKaa noAana ocyu;ecxBAflexca MHKpotvrexpH- 
MecKMM BMHXOM 14. JXsi^ npaBMAbHOH ycxaHOBKM H3MepaeMoro o6T>eKxa oxho- 
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Phc. 21. KoMnapaxop M3A-2 (bma ceepxy) 


CHTejlbHO OCH H3MepeHHH CJiy^HT JIHHCHKa 18, C nOMOmbK) KOTOpOM npOH3BOfl«T 

nepeMcmcHHe oGbeKia nepncHAHKyjiHpHo och M3MepeHHH h paaBopanHBaioT ero 
Ha He6ojibiuoH yrojr. 

TeMnepaTypHbiM pe^HM npnGopa KOHxpojiHpyexca xepMOMexpoM 15 . B npaBofi 
HacxH cxojia yKpenjiena axxecxoBaHHaH MHjijiHMexpoBaH cxeKjiHHHaa uiKajia 12 \ 

B JICBOH naCXH HMCIOXCH OXBCpCXHH, B KOXOpbie BCXaBJIHIOXCH 3a^HMbI, 3aKpenjiBK)- 

mne H3MepfleMbiH oGbckx. 

BH3HpHbIH MHKpOCKOn 3 CJiy^HX A-HH HaBOAKH Ha LUXpHXH, XOHKH oGbCKXa 
H X. A. nepeMeui.eHHe BH3HpHoro MHKpocKona oxHOCHxejibHo xpaaepcbi (npM 
(j)OKycHpoBKe) ocyiAecxBJi5TexcH c homoiabk) MaxoBHHKa 4 . 

HOAyHeHHH Gojlbiuexo yBeJlHHCHHH BH3HpHOrO MHKpOCKOna (ao 10,5^) 
oGbeKXMB BbiBCpxbiBaiox Ha necKOAbKO oGopoxoB m xaKpenABiox KOHXpraiiKOH. 

OxyAap 1 BH3HPHOXO MHKpOCKOna — BbIABH>KHOH. 3aKpenAeHM5I OKyAApa 

B xyGyce MMKpocKona CAy^Hx cxonopHbiM bhhx 2 . 

Pe3b6a oGbCKXHBa a A^aMCxp oxyAapa — cxaHAapxHbie, mxo no3BOAaex noAb- 
30BaXbCH oGBCKXHBaMH H OKyAApaMH ApyXHX MHKpOCKOHOB. 

OxCAeXHblH MHKpOCKOn 10 CO CHHpaAbHblM OKyAApHbIM MMKpOMCXpOM 7 CAy^HX 
AAA oxcHexa no uiKaAe KOMnapaxopa. OxcnexHbm MHKpocKon nenoABHACHO yKpe- 
HACK Ha npaBOM kohac xpaBcpcbi. YcxanoBKa oGbCKXHBa oxenexHoro MHKpo- 
cKona nocxoAHHaa h HaGAioAaxeACM HXMCHAXbCA ne moaccx. 

HaBOAKa BHXKOB cexKH cnHpaAbHoro MHKpoMCxpa Ha nixpHXH uiKaAbi npn- 
6opa npoH 3 BOAHxcA npn noMomH MaxoBHHKa 9 . CnHpaAbHbiH OKyAApnbm MHKpo- 
Mcxp MO^HO nepcMemaxb b HanpaBACHHH abh^kchha cxoAa npnGopa Bpau^cHHeM 
MaxoBHMKa 6 , npeABapnxcAbHO oxxpenHB aaACMMHOH bhhx 8 . 
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OCHOBHblE /lAHHblE 


npCAejibi H3MepeHHJi, mm 

UcHa flejiCHHJi iiiKajibi , mm 

U,eHa cnHpaubHoro OKyjiapHoro MHKpoMexpa , mm 

ToHHOcxb oxcHcxa Ha xjias, mm 

BH3HpHblii MHKpOCKOn : 

yseJiHHeHHe MHKpocKona 

ysejiHMeHHe oSbCKXHBa 

jiMHCHHoe none 3peHHH, mm 

anepxypa 

OxcnexHbiH MHKpocKon: 

yBejiMHCHHe 

jTHHeHHoe none spcHWH, mm 

anepxypa 

OpenenbHan norpeuiHOCXb HXMepeHHa (npn H3MepHeMOH ajihhc L mm h 
npeBbimeHMH nnocKOcxH nsMepneMoro o6beKxa nan nnocKOcxbto LUKanbi 

H mm), mk 

ra6apMXHbie paxMCpbi, mm 

Bee, K8 

npH6op nocxaBnaexcH b cnenytoipeK xoMnneKxauHH: 

KOMnapaxop ropnsoHxanbHbiH M3A-2; 

cexKa ; 

nHa^parjvia; 

3a5KHMbi (6mx,); 

nnacxHHKM xpancnopxHbie npyjKHHnmne (2 lux.); 

KHCXOHKa ; 

can(J)exKa ; 
nexon; 

hiumkm yKnanoHHbie (2 mx.); 
onweaHMe ; 
axxecxax npnGopa; 
axxecxax uiKanbi. 
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0—200 

1 

0,001 

0,0001 

7 ; 10 , 5 x 
1; l,5x 
12 

0 , 05 — 0,04 

65X 

2,3 

0,15 


±( 0,9 + 300 — 4 //) 
610 X 300 X 390 
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OnXMHECKAH rOJIOBKA 

Mo^eJib OJIT 



Phc. 22. OnTHHCCKaa AenwTeJibHaJi rojioBKa OJX^ 

OnTMHecKaa ^ejiMTejibHan rojiOBKa OJUr (pHC. 22) aejiaeTCH npMcnoco6jieHiieM 
Jim ^^eJTeHH5I paajiHMHbix /lejajieM, 3aKpenjTeHHbix Ha ee mnHH/iejie, na jiioGbie 
MaCTH no OKpy>KHOCTH. 

UlKaJia BbICOKOM TOHHOCTH H OTCMeTHblM MHKpOCKOn n03B0JT5II0T npHNlCHaTb 
rojTOBKy He tojibko BbinojiHenHa tohhwx AeJiHTejibHbix paGox, ho h jxnsi 

KOHTpOJia H3AeJlMM B MHCTpyjVieHTaJTbHblX uexax H B JiaGopaTOpHHX MaiHHHOCTpO- 
HTCJlbHblX 3aBOAOB. 

OcHOBHbie Mac™ onTHnecKOM AeJiHxejibHOH xojiobkm noKaxanbi Ha pnc. 23. 

lUnHHACJib 8 BpamaexcM b AByx noAHiHHHHKax 13 m IP, aaKpenjiCHHbix b mbccmb- 
HOM JIHXOM Kopnyce 16. UlnHHAejib xopomo npHXHaH n hc hmccx hh occboxo, 
HH paAHajibHoro jiK)(i)xa. OceBoe AaBjicHne Ha mnnHACJib BOcnpHHHMaexcM 
cneAHaAbHOH KanenoH uianGoH 14 m nepeAaexca na Kopnyc. B nepeAHeft MacxH 
uinHHAeAa hmccxcm KonycHoe oxBepcxHe (xonyc Mopae JN9 4) aah ycxanoBKM 
ueHxpa HAH onpaBKH. 

Bhhxom 13, npH noMOLAH cneuHaAbHoro MexbipexrpaHHoro KAioMa, BxoA^mero 

B KOMHACKX npHHaAAC^HOCXCH, UCHXp aaXAXHBaeXCA HAMepXBO. 

B HH^KHCH MacxH Kopoyca 16 pacnoAO^cH nepBax 18, cuenAaioiAHHca c nep- 
BMHHbiM KOAecoM 7, xaKpcnAeHHbiM Ha LunnHACAC 8. Bpauj.eHHe uinnHACAH npo- 
H3BOAHXca npH noMOiAH MaxoBHMKa, CHAMmero Ha kohuc MepBaxa 18. /^ah xomhoh 
ycxanoBKH HMeexca cneuHaAbHbiH MaxoBHMOK mcakoh noAann. 

/],Aa H3MepeHHa yxAOB cAy^nx onxHMecKHH ahm6 6 , HenoABH>KHO yxpenAeHHbiH 
Ha uinKHACAe BHyxpn Kopnyca. Oh npcAcxaBAaex co6oh cxcKAaHHoe koabao c 
H aneceHHbiMH no OKpy^HocxH AeJ^ennaMH a^hok) r. 3xox ahm 6 paccMaxpn- 
Baexca Mepex oxcMexHbiH MHKpocKon 3, oxyAap 4 xoxoporo Moacex 6bixb ycxa- 
HOBACH b AioGoe yAoGHOc AAa xAaxa noAO>xeHHe. 

B noAe 3peHHa MHxpocxona (pnc. 24) bhahm xpynHbie ACAenna — xpaAycbi 

H MCAKHC MHHyXbl. MCAKHe ACACHHa OX 0 AO 60 HaHCCCHbl HA nAaCXHHKC, cxoa- 

lACH B (})OKaAbHOH nAOCxocxH oxyAapA. J1 hm 6 Bpamaexca bmccxc co uinnHACAeM, 
a MHHyxHaa uixaAa (nonnyc) HenoABH>KHa. BnAHMbie pa3Mepbi MHHyxHux AeACHHH 
n03BOAaK)X npOH3BOAHXb OXCMeX C XOMHOCXbK) AO 20". 

^Aa ocBCiACHHa LuxAAbi paAOM c oxyAapoM naxoAHxca naxpoH 5 c AaivinoMxoH 
6,3 6. OHjaHHe nocxynaex x AaMnoMxe ox aAexxpocexH Mepe3 yacA noAKAioMCHHa 
OCBCXHXeAbHOH CHCXCMbl C nORH^aiOU^HM XpaHC(})OpMaXOpOM. CbCX ox AAMnOMKH 
npoxoAHX Mepea (^HAbxp, h mxaAa b noAC apenna MHxpocxona naOAioAaexca b 
MOHOXpOMAXHMeCXOM GACAHO-aeACHOM CBCXC. 
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XapaKxepHOH ocoGeHHOcxbio KOHCxpyKUHH onxHHecKOH ;iejiHxejibHOH xojiobkh 
HBJiaexcB HesaBHCHMOCxb oxchcxhoxo MexaHHSMa ox MexaHHXMa no^aHH; cjie^o- 
BaxeJlbHO, XOMHOCXb yCXaHOBKH He aaBHCHX ox XOHHOCXH HSXOXOBJieHHB: nepBHHHOH 
napbi H ox H3Hoca AexajieH npwBOAa. 

IlpeHMymecxBOM onxMHecKOH ;;ejTHxejibHOH xojiobkh bbjibcxch xaK^e bo3mo5k- 
HOCXb XOMHOM npOBCpKH C HOMOmbK) MHKpOCKOna CXaGnjlbHOCXH yCXaHOBKH. 

3 aAHJiB 6 a 6 Ka, BxoA^maH b komujickx nocxaBKH, cjiy^KHx Bxopoii onopow 
npH pasMCXKe AJinHHbix Aexajien. Ona CHa 6 >KeHa HCHxpoM, BCxaBJiBioinHMCB b 
oxBepcxHe mnHHjiejiB (KOHyc Mopxe JNb 1). Ho/iaHa nenxpa npoHXBOOTxcB npH 
nOMOlHH BHHXa. 


OCHOBHblE 4AHHbIE 


UeHa jinM6a T’ 

JlMHCHHaH BejiHHHHa ^encHm JiMM6a, mm 0,8 

UeHa jiejicHHJi Honwyca 1' 

XapaHYMpyeMaH tohhoctb H 3MepeHHfl 20 " 

MaKCHMajibHbiH yroH noBopoxa och iunnHaejiB b BepxHKajibHOH njiocKocTH . 90° 

Bbicoxa ueHxpoB, mm 130 

yeeJiHHeHHe oxcHexHoro MMKpocKona 60^ 

XaOapHXHbie pasMepw, mm\ 

roJTOBKH 400 X 390 x 340 

3a;iHeH 6a6KM 250 x 140 x 150 

Bee (c 3ajiHeH 6a6KOH), 76 


npMOop nocxaBJiaexcB b cneziyromeM KOMnjieKxauMw : 
onxHHecKaH aejiHxejibHaH roJioBKa ; 

3aAH5iB 6a6Ka k onxHHecKoM ;ieJiMxejibHOK rojiOBKe; 

xoMyxHK ; 

ueHxp K jxeJiHxejibHOM rojioBKe; 

ueHxp K 3aAHeH 6a6Ke; 

KJIIOH C KBaApaXHbIM OXBCpCXMeM; 

flBOHHOH xpyGnaxbiH kjik)m; 

MaJibiH xpyOnaxbiH kjikdh; 

OojibuJHe paAHycHbie kjtkjhm (2 uix.) ; 

MaJibie paAHycHbie kjikdhm (2 uix.) ; 

3anacHbie ajieKxpoJiaMnoHKw 6,3 e; 0,28 a (3 mx.); 

XpaHCnopXHpOBOTOblH BIBHK ; 

noHH5KaK>mHH xpaHC(J)opMaxop ; 

onHcaHHe ; 

axxecxax. 
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OnXMHECKAfl JlEJmTEJlhHA5l TOJIOBKA 
Mo^iejib OJlT-1 



Pmc. 25. OnTHHCCKan aejiMTCJibHaH ronoBKa 


OnTHHecKaa /tejiUTCJibHaH rojiOBKa OJIV = 1 (pwc, 25) cjiy^nx acjichm^ pa3- 
jiHMHbix ACTaneii, 3aKpenjieHHbix Ha ee uinHH^ejie, na JiioGbie nacTH no OKpyHCHOCTW. 

UlKajia BbICOKOH TOHHOCTH H OTCHCTHblH MHKpOCKOn n03BOJT5nOT npMMCHKTb 
rOJTOBKy He TOJIBKO JIJ151 BbinOJlHCHHa TOHHblX ^^eJlHXeJlbHblX pa6oX, HO M 
KOHxpojia B MHcxpyMCHxajibHbix nexax h M3MepHxejibHbix JiaGopaxopnax. 

OnxHHecKHH jihm6 2 AeJiHxejibHOH xojiobkh (pnc. 26) Heno^BH>KHO yKpenjien 
Ha uiHHHAeJTe 3. JIhm6 ^pe;^cxaBJlaex co6ok) cxeKJiHHHoe KOjibu,o c HaneceHHbiMH 
no 0Kpy5KH0cxH ;iejieHH5iMH ixeHOK) r. 

lUnHHAejTb Bpamaexca b AByx noAiuwnHMKax, xaKpenjieHHbix b MaccHBHOM 
jiMxoM Kopnyce xojiobkh. 

B nepcAHeM MacxH mnHHAejia HMeexca KonycHoe oxBepcxHe (Konyc Mopae 
JNb 4), B Koxopoe BCxaBJiHexcH ACHxp hjih onpasKa KpenjicHHa paBMenaeMbix 
AexajieH . 

MepBHK 4 HaxoAHxcH B aauenjiCHMH c HepBHHHbiM KOJiecoM 5, aaKpenjiennbiM 
Ha uinHHAejie i. HfnHHAejib Bpamaexca npn noMomn ivraxoBHMKa, cHAHmexo na 
HepBBKe 4 . 

ToMHan ycxanoBKa nponaBOAHXCH cneuMajibHbiM MaxoBMHKOM. 

Oxcnex yxjioB npoHXBOAHXca c noMOuibio oxcnexHoro MHKpocKona 1. OxyjiHp 
MHKpocKona MO^ex 6brxb ycxanoBjicH b jiioGoe y^oGnoe jxjih xjiaaa nojio^KCHHe. 

B nojie apeHHH MHKpocKona (pnc. 27) bhahhi Kpynnbie AeJicnna rpa^ycHOH 
uiKajibi, GncccKxopbT h ceKyHAHaa uiKajia. 

PaccxoBHHe Me»cAy AByMH coceAHHMH GHCceKxopaMH 10'. Oxcnex Mnnyx ox 0 
AO 10 H oxcHex cexyHA npoHSBOAHxca no OKynapHon ccKyHAHOH uiKane, pacnono^en- 
HOM cneBa b none apenna. Ltena ASAenna cexyHAHOH niKaAbi 10". 

BnAHMbie pasMcpbi ccKyHAHbix AeneHHH nosBOABiox npoHSBOAHXb oxcnex 
C XOHHOCXbK) AO 3". 

Mhkpobhhxom, yKpenneHHbiM b Kopnyce MHKpocKona, mo^kho nepcMeuiaxb 
cexyHAHyK) uiKany b xy m Apyryio cxopony Boxpyx och ao xohhoxo coBMemenHa 
mxpHxa xpaAycHOH uiKanbi c GAH^KanuiHM GncceKxopoM. 
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Phc. 26. CxeMa onxHHecKofi AenHiejibHOH rojiOBKH O^r-I 

MCHbuieH yTOMJiaeMOCTH rjiasa none apenna MHKpocKona HaGjiHDAaexcH 
B 6jienHO-3ejieHOM CBexe. UlKajia ocBemaexcn ojieKxpojiaMnoH (6,3 e ; 0,28 a ), 
BKjiioHaiomeHca b cexb 220 hjih 121 e nepea nonn^aiomHH xpaHc4)opMaxop. 

KoHCTpyKnna fojiobkh oOecneHHBaex BOSMO^nocxb Gbicxporo noBopoxa innnH- 
nejia b aepxHKajibHOH njiocKOcxn na yroji no 90°. ^jth oxoro nepaaK 4 , HMeiomnn 



Phc. 27. Flojie spcHMa MWKpocKona neJinTCJibHOM foitobkh 0/I,r-l 
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3KCIJ,eHTpMKOBbIH nOAUIWnHMK, npH nOMOLUH nOBO/^Ka BblBO^MTCa H3 SaueiUieHMa 
C MepBSIHHbIM KOJieCOM 5. 

MaxoBHHOK rpyGoH HaBO^KH mo^kct noBopaHHBaxbCH npw aaKpenjicHHOM 
mriHHflejie aa cnex npe^oxpaHHxejibHOH xpemoxKn, hxo oGecneHWBaex 3au,enjieHHe 
MepBBHHOH napbi h coxpawaex ycxanoBKy neMaMCHHOH npH cjiynaHHbix noBopoxax 
MaXOBMHKa. 

OnxHHecKaa AejTHxejibHan xojioBKa cHa6>KeHa aa^iHCH 6a6KOH, cjiy>KameM bxo- 
pOH onopOM npH xaKpenjieHHH ACxajiH b ueHxpax. OxBepcxHe ohhojih aaAHew 
6a6KH BbirrojTHeHO kohhhcckhm (Konyc Mopae JVTe 1). B oxBepcxHe BCxaBjinexca 
npHKjiaAWBaeMbiH k ronoBKe i^enxp. IlepeMemeHHe rmhojih c uenxpoM b^iojib ocm 
nponaBoanxca npn noMomn BHHxa m pyKOBXKH. 


OCHOBHblE AAHHWE 


UcHa jiMM6a 1 ’ 

JlMHCMHafl BCJlBHHHa AeJICHMH JlMNlSa, MM 0,8 

PacCTOflHHe MOKAy COCCAHHMH 6HCCeKTOpaMM 10' 

UCHa ACJICHHA OKyAflpHOH UlKaJlbl ]0" 

rapaHTMpyeMaa tomhoctb HSMepcHWH 10" 

MaKCHMaAbHbiH yroA noBOpoxa ocm mnHHAeJia b BcpTHKaJibHOM njiocKocxH. . 90° 

Bbicoxa aeHxpoB, mm 130 

yBeAHHCHHe OXCHCXHOrO MHKpOCKOna 60^ 

FaOapHXHbie paaiviepbi, mm: 

roAOBKM 400 X 390 X 340 

3aAHeM 6a6KM 250 140 >: 1 50 

Bee (c saAHCM OaOKon), K^ 76 


ripMOop nocxaBJiaexcji b cACAyioiAeM KOMnjicKxauHM : 
onxMHecKaa AeAnxeAbHaa roAOBKa OAF-l ; 
saAHBH 6a6Ka; 
noBOAOK ; 

aeHxp K AeAHxeAbHOM xoaobkc; 
ucHxp K aaAHeii 6a6Ke; 

KAK)H C KBaApaXHblM OXBepCXHCM; 

ABOHHOM xpy6AaxbiH kak)h; 

MaAbiH xpyGnaxbiH kaioh; 

SoAbiAMe paAHycHbie kaiohh (2 mx.); 

MaAbie paAMycHbie kaiohh (2 mx.) ; 

aanacHbie 3AeKxpoAaMnoMKH 6,3 e; 0,28 a (3 mx.); 

noHHiKaiomHft xpaHc4)opMaxop 220/127 ex6 e, 24 6m\ 

xpaHCnopXHpOBOMHblil BmHK ; 

onHcaHMe; 

axxecxax. 
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OnTMMECKHH ^EJIHTEJIbHblH CTOJI 
Mo^eJib OflC 



Phc. 28. OnxHHecKHH AenMxejibHbiM cxoji 


OnTHHecKHH AejiMxejibHbiH CTOJI OflC (puc. 28) aBjiaeTca tomhbim onTHHccKHM 
npH6opOM AJ15I H3MepeHMH B nOJiapHblX KOOpAHHaTaX HTACAHH, KOTOpbie no 
CBOCMy Bccy, 4)opMe n pasMcpaM ne Moryr Gbixb ycxanoBJiCHbi b ueHxpax mjih 
na onpaBKC. 

OnxHHecKMH AeAHxenbHbiH exon Moacex cAy>KHXb xaKKe npHcnocoGnenneM 
K JlIoGoMy npeAH3HOHHOMy CBCpAHAbHOMy HAH ^pCSepHOMy CXaHKy AJia XOHHOrO 
AeneHMA oKpyACHOCxn HBAeAnn na nioGbie Hacxn, saAaHHbie b nonapHbix KoopAHnaxax. 

ToHHOCxb paGoxbi onxnnecKoro AeAHxenbHoro exona moaccx 6bixb onenb 

BbICOKOH H 3aBHCHX OX XOHHOCXH ACHXpMpOBKH CXOAB Ha CXaHKC, npaBHAbHOCXH 
yexanoBKH nxAeAHA n onbixHOCxn paGoxaioLuero na hcm nepconana. 

ripn oGecneHCHHH nepeHMcneHHbix xpeGoBannH mo>kho oxcMHXbiBaxb yrnbi 
C XOHHOCXbK) AO 15". 

/],AA noAHoro HcnoAbBOBaHHA xoHHOCxn onxMHecKoro AeAnxeAbHoro exoAa 
3 aKpenAAeMbie AexaAH agaachm 6bixb xmaxcAbno AeHTpnpoBaHbi c npHMeneHHeM 
MHHHMCXpa C ACHOM AC-flCHHA 0,001 MM. CxOA HMCCX KOHHMeCKOe nOCaAOHHOC 
oxBepcxne (Konyc Mopae X 2 3). 


OCHOBHblE ;i;AHHbIE 


npeACJlbl yXAOBblX H3MepeHHH 

lAena acjichhh AMM 6a 

lXeH3L ACAeHHJI 

norpemHoexb H3MepeHHfl 

norpeuiHOcxb noKa3aHHM npM (|)pe3epHbix m cBepJiMJibHbix pa6oxax . 

yBeJiHHCHHe oxenexHoro MHKpocKona 

yBeJlMHCHHe UeHXpHpOBOHHOrO MHKpOCKOna 

AonycKacMafl Harpyxxa na cxoa, 

Pa3Mepbi cxojia, mm : 





Bee, 

ripnGop nocxaBAHexcH b cjieAyJomeH KOMnneKxauHM : 
onxHqecKHH AenMxeJifaHbiH cxoji 0/1,C; 
ueHxp K ACJiHxejibHOMy exoAy; 
cneiiHaAbHbiH pesbGoBOH ox5khm; 
ucHxpoHCKaxeAb ; 

UCHxpHpoBOMHbiH MHKpocKon c KOHycoM Mop3e JV® 3; 
luxaHxa ajia nepenoca npwGopa; 
yKAaAOMHbiH aiuhk; 
hiahk aaa npHcnocoGAeHHH ; 

HexoJi ajia npHcnoco6jieHHH ; 

onweaHHe ; 

axxecxax. 


. 0—360° 
. 1 ° 

. 30" 

. ±15" 

. ± 20 " 

. 72- 
. 30> 

. 500 

. 180 
. 400 

. no 
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M3MEPHTEJIbHI>IE MAUIMHbl 
MoAeJiH H3M 


Pmc. 29. M3MepMTejibHaH MaiuMHa M31VI 

M3MepHTejTbHbie MaiuHHbi M3M (pwc. 29) cjiy^ax xoHHbix M3MepeHMM 
Hapy3KHbix M BHyxpeHHHx jTHHeHHbix pa3MepoB Henocpe/lcxBeHHO no xohhbim 
jiHHeHHbiM uiKajiaM (a6cojiK)XHbiM Mexo;iOM) hjth nyxeM cjiMMCHHa c o6pa3uoBbTMM 
MepaMH (oXHOCHXeJlbHblM mcxojiom). 

MsMepHxejibHbie Mamnnbi aaxoA^x innpoKoe npMMeHCHne b KOHxpojibHO-MSMepH- 
xejibHbix jia6opaxopHflx MaiiiHHOcxpoHxejibHbix h nHcxpyMeHxaubHbix saBOAOB. 

M3MepHxejibHbie Mamnabi H3M HsroxaBJiHBaioxcH xpex xnno-pasMepoB: 

M3M-10M — ajih napy^Hbix jiMHenHbix wsMepeHMH jxo 1000 twtw; 

M3M-11 — ajih napy^Hbix JiHHCHHbix nxMepennH ao 2000 mm; 

M3M-12 — AJra napyKHbix jinneHHbix HSMepennH ao AOOO mm. 

OnxHHecKaB cxeivia iviaiiinHbi noKasana aa pac. 30. 



Pmc. 30. OnTMHecKaa cxcMa MaiuMHbi M3M 


Cbcx ox AaMnoHKH Hepe3 aepayio Aaaay 1 KoaAeacopa, CBexo(^Hjibxp 2, Bxopyio 
AMa3y 3 KOHACHCopa a aepKajio oxKjioaaiomee jiyna bhh 3, nonaAaex aa 
cxeKjiaaayio nAacxaaKy 5, ycxaaoBjieaayK) b OAaOM a3 xjia3KOB MexpoBoa uiKaAbi. 
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Phc. 31. MsMepeHHC AJiMHHbix AerajiCR c npHMCHCHHeM jrtoHeTOB 


Ha HH>KHeH nOBepXHOCTH 3TOH njiaCTMHKM, COBMemeHHOH C (|)OKaJlbHOH njIOCKOCTbK) 
o6l>eKTHBa, HMCeTCH ZIBOHHOH UIxpHX H COOTBeTCTBytOmaM 03HaHaiOmaH 

MHCJIO COTCH MMJlJlMMeXpOB. 

npH3Ma 6 oxKJiOHaex jiyMH BnpaBO b o6^eKXMB 7, h3 Koxoporo ohm Bbixo^ax 
napajiJiejTbHbiM nyMKOM. Hona^aa b npasbrn oGbckxhb 8 m oxKJiOHaacb BBepx 
npH3MOM 9 , jiyMM coGnpaioxca b 

Tax KaK xoM JiyneH Me^KAy oGbeKXMBaMH 7 w 8 napajTjiejien, M3MepMxejibHaa 
H nnHOJibHaa 6a6KH Moryx 6bixb ycxanoBjreHbi na xpeGyeivroM paccxoHHHH Apyr 
ox Apyr^^i npHHeM H3o6paa<eHHe cooxBCxcxByioinero abohhofo uixpHxa bccfab 
G yAGT noAynaxbca b (j)OKyce npaBOFO o6beKXHBa 8. 

JlMHua M3MepeHHa napaAAeAbna ^OKaAbHbiM iiAOCKOcxaM o6ohx oGbeKxiiBOB 
H pacnoiioacena ox hhx Ha paccxoaHHH, paBHOM (j)OKycHOMy paccxoaHHK) oGBCKXHBa. 
BAaroAapa 3xoMy HCMaGe^Hbie HeGoAbiiiMe HaKAOHbi 6a6KH npH ABHaceHUn no 
HanpaBAaiomHM cxaHHHbi Moxyx bhochxb AHuib HCXHaMHxeAbHbie noFpeiuHocxn. 

rionyHaeMoe b (j)OKajibHOH nnocKocxn oGtexxHBa 8 HBoGpaacenne abohhofo 
mxpnxa n HaxoABiMneca b xom a<e nnocKOCxn inxpnxn AeneHnii MHAAHMexpOBOH 
uiKanbi 10 HaGnioAaioxca nepex MMKpocKon 11. 

Ho 3xoMy MHKpocKony nxMepHxenbHyio GaGxy ycxanaBAMBaiox Ha HOMHHanbHbiM 
paxMep HXMepacMOFO HXAeAna (neAbie n A^caxbie ao-bh MHAAMMexpa). OxKAOHCHHe 
ox HOMHHaAbHOFO pasMCpa onpeAcnaiox no uiKaAC onxHMCxpa. 

MxMCpHxejibHaa MauiUHa cocxomx nx CACAyiOLAMx ochobhbix Macxen: cxaHHHbi, 
nHHOAbHOM H MXMCpHXCJlbHOH 6a6oK, HpCAMCXHOFO CXOAa, AIOHCXOB, HpHCnOCO- 
Gachha Ana BnyxpCHHMX MXMepeHMH MH-B, xpaHc4)OpMaxopa. 

OcHOBaHHCM MaiuHHbi (pHc. 31) CAy^Hx MyxyHHaa cxaHHna 2 c nAOCKMMH 
HanpaBAaiomHMH Ana ycxanoBKH m nepeMeiAenna no hhm HXMepHxenbHOH GaGkm 7, 
nHHOAbHOH 6a6KH 5 M AIOHCXOB 6 ^ HAH npCAMCXHOFO CXOAa. 

CxaHHHa ycxanaBAHBaexca na xpn onopbi /, pexyAHpoBOHHbie BHHXbi Koxopbix 
noxBOAaiox ycxanoBHXb ee FOpHxoHxaAbHO no ypoBHio. 

Me^Ay HanpaBAaiomHMH cxaHHHbi noMcmena ayGaaxaa peiiKa, c KoxopoH 
cuenAaexca xpnGKa Ana nepcMcmcHHa nHHOAbHoii GbGkh. 

PaAOM c pcHKOH ycxanoBACHa cxaAbnaa MexpoBaa uiKana 3 c KpyxAbiMH 
CKBOXHbIMH OXBCpCXHaMH MCpeX KaaCAblC 100 MM, B KOXOpbIX HMCIOXCa CXCKAaHHbie 
HAaCXHHKH C ABOHHbIMH UIXpHXaMH. CncpCAH HB CXaHHHC nOMCmCHbl CXBAbHbie 
AHHCHKH 4 w 8 AAa xpyOoH ycxanoBKH 6a6oK. 
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Pmc. 32. MsMepHTejibHaK MaiUMHa M3M c npe/iMeTHbiM ctojiom 

IlHHOJibHaH 6a6Ka no nanpaBjiHioinMM c noMOLu,bK) MaxoBWMKa 9 

(pnc. 32). 

B BepxHCH nacTH 6a6KH noMemeHa nnHOJib 12 , npe^iciaBjiaiomaa co6ofi crajib- 
Hyio Tpy6Ky, BHyxpn KOTopoft nepeMemaexca xohho npHXHaHHbiH cxep>KeHb 
JlCBbiM xopeu cxep>KHH ynnpaexcK b MHKpoMexpHHecKHii bhhx 10 , c noMOiubio 
Koxoporo MO)KHO HjiaBHO nepeMeiuaxb cxepacenb Bziojib och. CxepjKCHb saxpe- 
njiaexca b xpeGycMOM nojio>KeHHH aaacHMHbiM bhhxom 11 . Ha npaaoM kohuc 
cxepjKHH yKpenjiena xojiOBKa c n3MepHxe;ibHbiM inxH(})xoM 13 . [IIxh4)x nocpea- 
cxBOM luapHHpa Moacex oxKJiOHaxbca na He6ojibiuoH yroji c noMombK) aayx pery- 

JlHpOBOHHblX BHHXOB. ^ 

MsMcpHxejibHaa 6a6Ka pacnojiojKeHa Haa cxoMHJijiHMexpoBoft cxeKJiaHHOH 
ujKajTOH na npasoM kohuc cxaHMHbi h nepcMCLuacTCH MaxoBHHKOM 17 . riocjie 
ycxanoBKH b xpeGycMoe nojro^CHHc GaGxy saKpenjiaiox cxonopHbiM bhhxom 18 . 
ToHHyio ycxanoBKy GaGKH npoH3BOuax MHKpoMcxpHHecKHM bhhxom 20 , aa- 
KpenjiHCMbiM aa^HMHbiM bhhxom 19 . 

Ha H3MepHxejibHOH GaGxe ycxanoBjicHbi oxcMcxHbiH MHKpocKon 16 h ohxh- 
Mcxp 15 . AppexHpoM 14 H3MepHxejibHbiH cxepKeHb onxHMcxpa oxboahxch npn 
ycxanoBKc h chhxhh H3Mep5ieMoro hb^zcjihh, a xax^e npn npoBcpKc nocxoancxsa 
oxcHcxoB. CaauH na GaGxe HMcexcH xepMOMCxp. 

npeUMCXHblH CXOJT CJiy>KHX UJia yCXanOBKH HSMCpilCMblX H3UejlHH H paajlHM- 
Hbix cneuHajibHbix ycxpoHCXB h npHcnocoGjicHHH. MexaHH3M nepeMcmcHMH cxojia 
o6ecneHHBaex^ BcpxHKajibHoe h ropHsoHxajibHoe ABH>KeHne, noBopox BOKpyr 
BcpxHKajibHOH OCH, KaHaHMc BOKpyx ropH30HxajibHOH OCH, jie)Kauj;eH Ha jihhhh 
H 3MepeHHH, a xaK>Ke naKJioH b BcpxHKajibHOH njrocKocxH nonepCK jihhhh 
H 3MepeHHB. 

Ha BcpxHCH njiomaAKC cxojra mmcioxch ;^Ba T-oGpa3Hbix naaa jijin Kpenjie- 
HH5I H3uejiHH. Ha npeuMcxHbiH CXOJT oGbiMHO ycxaHaBjiHBaiox HsuejiM^ ujihhoh 
AO 300 MM. HpH GojTbuieH aahhc AonojiHHxejTbHOH onopoH Cjiy^ax poahkobbic 
ATOHCXbl. 

flAHHHbie UHAHHApHneCKHC HBAeAHH yCXaHaBAMBBTOX Ha ABa ATOHcxa. Hoat^cm 
H OnyCKaHHC POAHKOBOH npH3MbI ATOHCXOB OCymeCXBAACXCa BpamCHHCM XaHKH 
ATOHCXa. 
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npHcnoco6jieHne fljia BHyxpeHHHX HSMcpeHHH coctoht h 3 Aeyx ayr h aep- 
acaTejieii, KOToptie ycTaHaBJiHBaiOTca : oahh — na xpyGxy onTHMCxpa, Apyrofi aa 
xpyGxy ohhojih. Ayxa noABeiueabi b AepxaxeAHX xax, hxo ohh cbo6oaho Kana- 
K)xca xojibKO B njiocKocxH H 3 MepeHHH M naxoAaxca noA AeftcxBHeM npyacHH, noA- 
AepacHBaiomax nocxoaHHbift kohxakx Ayr c H3MepHxeAbHbiMH HaKOHeaHHKaMH. 

CHCXCMa ocBemeHHH npaGopa nHxaexca ox cexa nepcMCHHoro xoKa aepex 
xpaHc4)opMaxop c nepBHHHbiM Hanpa>KeHHeM 110/220 e h BXopHMHbiM 3,5 e. 


OCHOBHblE flAHHblE 


MaKCHMaabHwfl H 3 MepaeMbiH HapyjKHWii pasMep, mm '. 



H 3 M -11 



MHHHManbHbitt HSMepaeMbift BHyxpeHHHfl AHaMexp, mm 

PasMcpti CTOna, mm 

MaKCHMajibHoe eepTHKanbHoe nepeMemcHHe CTona, mm 

HaH6ojibiiJMH ^iHaMexp UMJiHHApwMecKoro MsaeJiMfi, ycTaHaBJiMBaeivioro na 

pOJlHKOBblX JUOHeXaX, MM 

HaH6oJibiiJHH BCC MXflejiHB, ycxaHaBJiMBacMoro na cxojie, av ...... 

norpeiLiHocxb HXMcpCHHii a6coJiioxHbiivr mcxo/iom (npM MSMepaeivioH hjimhc 
L mm ), mm \ 

/lo 100 MM 

CBbime 100 MM 

norpeiUHOCXb HXMepCHHB OXHOCMXeJlbHblM MCXO^OM (npH M3IViepJieMOH 
AJiHHe L mm ), mm : 

fl.O 100 

CBbllUe 100 MM 

faOapMXHbie pasMepbi, mm : 

M3M-10M 



M3M-12 

Bee, Av: 

M3M-10M 



M3M-I2 


1000 

2000 

4000 

13,5 

150 X 170 
50 

50 

10 


i (^0,00 14 200.000 ) 
±(^0,001 4 iQo.ooo ) 

4: ( 0,0003 4 200 . 000 ) 

4(0,0003 4- 100.000 ) 

2000 X 500 X 650 
3000 X 500 X 700 
5000 X 500 X 800 


280 

600 

1000 


MauiMHa nocxaBJiflexc« b cneiiytoaieH KOMnjieKxauMM: 

M3MepHxejibHaH MaiUHHa M3M-10M, M3M-1 1 hjim M31V1-I2 (no Bbi6opy noKynaxejiB); 
naxpoHbi ocBemcHHfl (2 mx.); 
npcAMexHbiH cxoji; 

KOJioHKa cxojia; 

KpOHUIXeHH kojiohkm; 
xoMyxHK kojiohkh; 

McpMxeJibHbie HaKOHeHHMKM: ccl)epRHecKMe (2 mx.); niiocKwe, 0 2,2 mm (2 mx.); njiocKHe, 
0 2,2 MM c OejibiM oOoAKOM (2 mx.); njiocKne, 0 8 mm (2 mx.); Ho>KeBMAHbie 2,2 mm 
(2 mx.), HWKeBHAHbte 8 mm (2 mx.); 
ynopbi cMCHHbie (3 mx.); 
jnonexbi (2 mx.); 
npn3Ma; 

noAKJiaAKM c 3a)KMMaMM (2 mx.); 
xpaHc4)opMaxop PK-5; 
jiaMnoHKH 3,5 e; 0,28 a (6 mx,); 
npHcnoco6jieHne aah BHyxpcHHHx nxMepeHHR Mn-3; 

Hcxoji ; 

yKJiaflOMHbie BmHKH (4 mx.) ; 

onneaHHe ; 

axxecxax. 
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BOJIbUlOM nPOEKTOP 
Moiiejib Bn 



Phc. 33. Bojibuioft npocKTOp Bfl 


BojibiuoH npocKTop Bn (pnc. 33) npe^HasHaMen H3MepeHH5i iua6ji0H0B 
H ^erajiCH cjio^hbix KOH 4)HrypauHH, npoBepKH pasMeHCHHBix Ha MexajTJie 
KOHxypOB aexajieH, noAJic^amnx msfoxobjichhk), a xax^ce BbinepHHBaHHa 
c GojibiuoH xoHHOCXbK) npo{J)Hjia H3MepHeMOH aexajTH. 

C noMombK) npoeKxopa ocymecxsjiKexcH npocKXHpoBaHne Ha axpan ^lexajiH, 
Koxopaii MO>Kex 6bixb M3MepeHa: 

HenocpeACXBCHHo ; 

nyxcM cpaBHCHHH npocKHHH AexajiM c ee Hepie^OM, HcnojiHCHHbiM ajth 
cooxBCxcxByiomero yBejiMHCHMa; 

nyxcM BbiHepMMBaHHH KOHxypa ^texajiM. 

Ha GojibuiOM npoeKxope mo^ho H3Mepaxb Aexajin cjio^Hbix npo4)HjieH: jieKajia, 
uiaGjiOHbi, KyjiaHKH, nyaHcoHw, MaxpMUbi, pe3UbT, pe3b6oBbie rpeGcHKH, (j)pe3bi, 
BHHXbi, ayGnaxbie Kojieca h ap, 

BojibuiOH npoeKxop uiHpoKO npHMeHHexc^ b H 3MepHxejibHbix Jia6opaxopnax 
H HHcxpyMCHxajibHbix Hexax aasoAOB. 

OnxHHecKa^i cxeMa npoexxopa noKasana na puc. 34. 

B 3aBHCHMOCXH OX KOH4)Hrypai^HH HSMepHCMOH ^exaJlH H3MepeHHe MO^HO BeCXH 
B npoxo^ameM CHHsy CBexe, npoxo^meM cGoKy CBexe, oxpa^cHHOM CBexe. 

ripH ocBemeHHH ;^exaJlH CHHsy cbcx ox xone^HOM jiaivinbi 1 npoxoAHT nepea 
jiHH3bi 2 H i nocxo^HHoro KOHAencopa h xenAOHaojiHpywmee cxckao 4 \ A^Aee 
Hepe3 JiHH3bi 5 , 6 w 7 Bxoporo cmchhoxo KOHAencopa, b CHCxeMy Koxoporo 
BxoAHx peryjiHpycMaH AHa4)parMa, h, oxpasHBHiHCb ox aepKajia /5, naAaex 
Ha npcAMexHoe cxckjio 8 M3MepMxejibHoro cxojia, Ha KoxopoM ycxanoBjicHa 
noBcpaeMaa Aexajib. /tajiee jiynn oxpaacaioxcfl 3epKajT0M 9 b oGbckxhb 10 , 
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Pmc. 34 . OnTHHCCKaji cxeMa npocKTopa BFl 


HMewmnH yBejiMHCHMe 10^. BaxcM JiynM otkjiohhiotch npii3MOH 13 w HanpaBjiH- 
lOTCH Ha rjiaBHoe sepKajio 12^ OTpasMBumcb ot KOTOporo ^aiox Ha sKpane 14 
xeneBoe H3o6pa>KeHHe H3MepHeMOH aexajiH. 

Kopnyc JiaivinM ocBexHxejiH HMeex xpH OKHa, npeAHaaHaneHHbie ajih oxjia^AenHH. 
CBexo 4 >Hjibxp, B BHAe UHAHHApa, naxoAHiAHHCH B Kopnyce JiaMObi, HMeex 
pyGHHOBbiH MjiM xeMHO- 3 ejieHbiH UBex — BO H 36 e^aHHe HapyiueHHB aKKOMOAauHH 
rjia 3 Ha 6 jTK)Aaxeji 5 i. 

HSMcpeHHH c yBejiMMeHHeM 20 mjih 50^ cjicAyex saMCHHXb AecaxHKpaxHbiH 
oG'bCKXHB ABaAuaxHKpaxHbiM HjiH naxMAecHXHKpaxHbiM, a KOHACHcaxop 18 aaMC- 
HHXb COOXBeXCXBeHHO KOHACHCaXOpOM 16 HJTH 17, 

OpH MSMepeHMH B npoxoAHiAeM cOoxy CBexe ocBexHxejib cxaBMxc5i b BepxM- 
KajibHoe nojio>KeHHe, npHMCM xepxajio 9 BbiKJiioHaexcB. 

npH pa6oxe b npoxoA^iACM CBexe nxMepneMoe HSA^Jine 3a>KHMaexcH b Aenxpax 
MjiH ycxanaBJiHBaexcH b V-o6pa3Hbix HanpaBjraioiAHx. 

ripH H3MepeHHH B oxpaKeHHOM CBexe BMecxo 3epKajia 9 BKjiioHaexcH nojiy- 
npo3paMHoe aepKano 11. HaA xepKajioM 11 na (|)jiaHAe peBOJibBCpHOxo ycxpoiicxBa 
AJia CMeHbi xepKaji ycxaHaBJiHBaexcH KOpnyc ocBexMxejia c xonennoH AaMHOH 
H nOCXOHHHblM KOHACHCOpOM C XenAOH30AHpyK)UJ,HM CXeXJIOM. riOJlOXeHHC AaMHbl 

peryAHpyexca b xaBUCHMOCXH ox xpeOyeMoro yBejiHHeHna no hhackcbm na ee 
Kopnyce. 

JlyHH ox ocBexMxena npoxoAax nepex xepKajio //, oxpa^aioxca noBepxHO- 
cxbK) HXMepaeMOH AcxajiH, ycxanoBJiCHHOH na npeAMexHOM cxexAe HXMepHxejib- 
Horo cxona (hjih HHbiM chocoGom), h, oxpaxHBUiHCb ox xepxajia 11, nocxynatox 

B 06T>eKXHB. 

OxpaKCHHbiH CBex npHMenaexca b cjiynaax, KOXAa xa nacxb hxacjihh, Koxopyio 
HaAO HXMepHXb, no cbohm xaGapnxaM MCHbuie Apyrnx nacxen hxacjihh (nanpHMep, 
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^HJIHHflpHMecKaa nacTb nyancoHa, HMeiomero (i)jiaHeu). 3 tot cnoco6 npHMCHaexca 
TaKMce npH noaepKe npaBHjibHocxH paxMexKH /texajiH na xaroxoBKe. 

IlpH HeoGxo^HMOcxH nojiyHHXb yBeuHTCHHe, oxjiHHHoe ox 10, 20 hjih 50 ' Ji 3 
onxHHccKOH cxcMbi HCKJiioHaexcH npH3Ma 13, xjiaBHoe 3epKajio 12 h 3KVia.Yi14. 
M3c^pa*eHHe npe^Mcxa nojiyxaexca Ha cneunaubHOM BcnoMoraxejibHOM OKpane. 
bOJlbUIOM npOCKTOp COCTOHT H3 CJIe,^yK)L^MX y3JTOB I 

CTOHKH c ^jiaHueM KpcnjiCHHa MexaHH3Ma BepTHKajibHoro nepeMemcHHa 
M3MepMTejibHoro cxojia, naxpyGKOM noMeu^cHHa oSbCKXHBOB, (bjianueivi 
AJIH KOHCOJTH OCBeXHXeJIH ; 
rjiaBHoro 3epKajTa c onpaBoii; 
pcBOJibBepHoro ycxpoircxBa cmchw sepKaji; 
o6beKXHBOB 10"^, 20^, h 50""; 

H3MepHxejibHoxo cxojia (c npe,aMexHbiM cxckjiom), noK05imeroc5i wa npo- 
AOjibHbix M nonepcHHbix cajiasKax h MMCiomero cooxBexcxByiOLUHe npo- 
AOjibHyK) H nonepeHHyK) MHKpoMexpHnecKHe napbi n MexaHH3M noBopoxa 
BOKpyr CBOCM BepxHKajibHOH och; 

MexaHPi3Ma BepxwKajibHoro nepeMeu;eHH5i H3MepHxejibHoro cxojia; 

3KpaHa, ycxanoBjicHHoro na ropH30HxajibHOM cxojie; 

ocBexHxejiH c kpohiuxchhom jxjih ycxaHOBKH npH H3MepeHHM b npoxoa^meM 
cooxy CBexe; 

HpMcoBOH ,aMa(J)parMbi H3MepeHH5i B oxpa^KeHHOM CBexe* 

HepHbix uixop c Aep)KaTeji5iMH; 
xpaHc4)opMaxopa 127/220 x 12 e . 


OCHOBHblE /^AHHblE 


yBCJlMHCHHa npOCKTOpa 

riOJTe 3 peHHH, MM 

npeaeabHoe nepcMemcHHe HSMepMTejibHoro cTOJia, mm\ 

B npoaojibHOM HanpaBneHMH 

6e3 KOHueBbix Mep 

C KOHaCBblMH MepaMH 

B nonepcHHOM HanpaBJieHHw 

6e3 KOHUCBWX Mep 

C KOHUeBbIMM MepaMH 

B BepxHKajibHOM HanpaBJieHMH 

npeaejibi noBopoxa HSMepHxejibHoro cxojia 

npeaejibi noBopoxa Kopnyca MXMepMxejibHoro cxoJia 

I^eHa aeJiCHHa jiHM6a M3MepMxejibHoro cxojia 

MaKCHMaubHbiH pa3Mep ^exaiien, ycxaHaBJiHBaeMbix b aenxpax, mm: 

;;jiHHa ’ 

AwaMexp 

TaGapHXHbie pa3Mepbi npoexxopa, mm 

Bee, 

ripaSop nocxaBJiHCxca b cJiCAyKomeii KOMnjieKxauHM: 

6ojibmoH npocKxop, moacjib BIT ; 

KOMHJieKx KOHueBbix Mep (25, 50, 75 h 100 mm); 
cxpyOitHHKa ; 

UCHxpoBaB OaOxa c xpeMH napaMK aeaxpoB; 

V-o6pa3Hbie HanpaBjiafoiiiHe (komiiackx); 
npHcnocoOjieHMe ajib AeHxpnpoBKH ocBeiacHHa; 
npcAOxpaHHxeAb aepxaAa; 

3anacHbie SAeKxpojiaMnw 12 e, 100 em (2 mx.); 
npeAMexHoe cxeKJio H3MepHxejTbHoro cxojia; 
caA4)exKa ; 

KHCXb; 

oxBepxKa ; 

yKJiaAOHHbie hlahkh (3 lux.); 
ynaKOBOHHbiH biahk; 
onHcaHHe ; 
axxecxax. 


10; 20; 50^ 
40; 15; 4 


. 25 
. 150 

. 25 
• 50 
. 100 

- 0—360^ 

- ±20^ 

. r 

. 330 
. 150 

. 2100x1200x900 
. 500 
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HACOBOil nPOEKTOP 
MoACJib 



Phc. 35. HacoBofi npoeKTop MIT 


MacoBOH npoeKTop HYl (pnc. 35) npeAHasHaHen AJia tomhoto H3MepeHHa n koh- 

TPOAH 4)aCOHHbIX HAOCKHX H o6beMHblX AeTAACH HACOB (uieCTepCH H MBAblX 
xpnGoK, 6aAaHCOB n x. n.), a xaKwe uikaa uiaGaohob, KynaHKOB, nyanconoB n 
MaxpHU, pesuoB, 4)pe3 m Apyroro MejiKoro HHCxpyMeHxa. 

Ha npoeKxope mo^ho xaK^e KOHxpojiHpOBaxb npaBMjibHOcxb pa 3 MexKH Ha 
Mcxajijie KOHxypOB Aexajieii, noA-ne^aiunx MsroxoBJieHHio, 

npH noMomH npocKxopa mo^ho BbinepxHXb c GojibuiOH xoHHOCXbio KOHxyp 
M3MepHeMOH ACxajiH, a xaK^e npoH 3 BecxH 4)oxorpa^HpoBaHHe ero. 

OCHOBHblM MeXOAOM M 3 MepeHMB BBABCXCH HCnOCpeACXBeHHOe CAHHCHHe cnpo- 
eKXHpoBaHHoro KOHxypa c Hepxe^oM, BbinoAHCHHbiM b cooxbcx- 

cxByiomeM MaciuxaGe h yKpeiiAeHHbiM Ha SKpane npii6opa. OxKAOHeHne cnpo- 
eKXHpoBaHHoro KOHxypa ox nepxe^a H3MepaexcH c noMombK) MHKpoMexpHMecKHx 
BHHXOB nepeMemeHHB npeAMexHoro cxoAa, na KOXopoM noMemena KOHxpoAH- 
pyeMaa AexaAb. 

KOHXpOAb MOaCHO npOM3BOAHXb XaK^e nyXeM CAHHCHHa CnpoeKXMpOBaHHOXO 
KOHxypa H3AeJiHa c abohhbim KOHxypoM, BbiHepneHHbiM na KaAbKC, noMcmeHHOH 
Ha 3KpaHe h oxpaHHHHBaiomHM pa3Mepbi HOBepaeMoro H3AeAHa b npcACAax 
AonycKOB. 
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MacoBoii npocKTop npHMCHHexcH, rjiaBHWM o6pa30M, b HSMepHxejibHbix jia 6 o- 
paxopnax h uexax aacoBbix xaBOflOB. Oh MO>Ker HaiixM xaK>Ke uiHpoKoe npHMCHeHMe 
B HSMepHxejibHbix Jia6opaxopHax aaBOHOB xomhoxo npH6opocxpoeHHa n hhcxdv- 
MeHxajibHbix i^exax. 

Ha npocKxope moxho pa6oxaxb b npoxoAameivi CBexe, b oxpaaceHHOM CBexe, 
a xaKKe b npoxo/iameM n oxpa^KCHHOM CBexe OAHOBpeivieHHo. 

Ha pMc. 36 noKa3aHa onxHMecKaa cxeivra npoexxopa. 



Phc. 36. OnTHHCCKaji cxeMa npocKJopa HFl 


Hpa pa6oxe b npoxo^iaipeM csexe jiynH ox jraivinbi 8 c xctom naKajia flHa- 
MexpoM 4 MM npoxoflax nepes jiHHSbi nocxoaHHoro KOHfleHcopa 7 u nonaaaiox 
Ha npe^iMexHoe ctckjio 6 , BMOHXHpoBaHHoe b HSMepHxejibHbm cxoji. flajice jivhh 
nonaaaiox b flecaxHKpaxHbiii oGbeKXHB 3 , Koxopbiii npoeKXHpyer xcHCBoe h 3 o- 
opaaccHHe HSMepaeMofl aexajiH npn noMoipH xjiaBHoro sepKajia 1 na axpan 4 . 

xeKjia , , 10 ^ 13 h 16 ^bji^tioxch sainHXHbiMn, npe^^oxpaMtoinHivfM onxnHecKHe 
AexaiFH ootjCkxmbob ox ivrexaHHHecKHx ^OBpe^^^eHHM m nbijiM. 
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fljia pa6oTbi c yBCJiMHCHHeM 20, 50 hjih 100 bmccto oOteKTHBa 3 , BKJiioHaeTCH 
COOTBCTCTBCHHO oOtCKTHB 11, I'l HJIM 17. 

npH CMCHC oOieKTHBa nOBOpaMHBaiOT peBOJIbBCpHOe yCTpOHCTBO C KOHACH- 
COpaMH M yCTaHaBJIHBaiOT COOTBeXCXByiOmHH oGteKTHBy KOHflCHCOp. C o6T>eK- 

THBaMH 10"^ H 20"^ paOoxaex KOHfleHCop 7. OpH paOoxe c oOteKXHBOM 50 hjih 
100'^ BKJllOMaiOT COOXBeXCXBCHHO KOHfleHCOp 9 HJTH 12. KOHACHCOP 15 BKJTIO- 
MaexcB npH paOoxe c anHCKonwHecKHM npHcnoco6jieHneM ajib yBCJiHHeHHH 

50 H 100^. 

npH paOoxe B oxpa)KeHHOM CBCxe npn yBejiHMeHHHX 10 h 20'< BbiKjnoMaioTCB 
BaMna 8 h KOHflCHCop 7, BKjiKjnaexcH jiaivina 20 u BbiABHraerca 6jiok aepKaB . 

JTvhh ox JiaMnw 20 nepea kohachcop 19 nonaAaiox aa 6aok aepKaa 18, 

KoxopbiM OHH HanpaBABWxca Ha npeAMexHoe CXCKAO 

hocxh H3Mep5ieMoro npeAMexa, Aynn nonaAaiox b o6i.eKXHB i (hak 

aaxeM npH noMOuiH xAaBHoro aepKaAa npoeKxnpyex H3o6pa>KeHHe noBepxHOCxH 

npcAMCxa Ha 3KpaH 4. 

ripH paOoxe oAHOBpeMeHHO b npoxoAameM h oxpaxeHHOM CBCxe npn yBCAH- 
HCHHH 10 H 20^" BKAKIHaiOXCB OAHOBpeMCHHO AAMnW ^ H 20. B ABHHOM CAyMBC 
oO-bCKTHB npoeKXHpyex Ha axpaH oAHoapeMCHHO H 3 o 6 pa>KeHHe noBepxHOCxM 
npeAMGTa n TeHCBoe ero M 3 o 6 pa^eHMe. 

Hab paOoxbi B oxpa>KeHHOM CBexe npH yBCAHKeHHH 50 h lOO'^' npeAMCXHoe 
CXCKAO BbiHMMaexcB. Ha ero Mecxo cxaBHxca anHCKonHHecKoe npHcnocoSACHHe. 
BKAK)MaexcA KOHACHCop 15 H AaMna 8 Bepxnero ocBexHTCAB. 

OcHOBaHHCM npHOopa CAy>KHX CBapHaa xyiviOa. BnyxpH xyMObi, na cneuHaAb- 
Hbix paMax ycxaHOBABHO xAaBHoe aepKaAO. TaM »e ycxanoBACHbi noHHBcaioiHHe 
TpaHC(|)opMaTOpbi, nwraFOLUMe jiaMnbi oceeTMTejiCH. 

Ilocxyn K xAaBHOMy aepxaAy m xpaHC(J)opMaxopaM ocymecxBABexcB aepea 
AK)K B aaAHeii cxcHKe xyiviObi. J1k)K aaKpwx KpbiiuKOH. CxeKABHHbiH sKpan aaKpenACH 
Ha xyM6e npH homoiuh AepeBHHHOH paMKH, Ha Koxopoil mmcioxcb 4 npyacHHHbix 
npH>KHMa, CAyAcaiMHX aah saKpenACHHA na 3KpaHe nepxoKa npoBepaeMOH AcxaAH. 
flAB vAoGcxBa B pa6oxe sKpany npHAan hakaoh b 20 . 

Cnpasa, Ha OoKOBOM cxeHKe xyMObi, HMeioxcB BbiKAioMaxeAH aamh ocBexHxeAeH. 
Ha BepxHeii nAHxe xyM6bi MMeexcB oxBepcxHe aab npoxoAa Ayaen ox oObck- 
XHBOB Ha xAaBHoe aepKAAO. OxBepcxHe aaKpbixo aaiUHTHbiM ctckaom b onpaae. 
06-beKTHBbi B onpaaax ycxaHOBACHbi na caAaaxax h aaKpbixbi aamHXHbiM KOBcyxoM, 
npcAOxpaHBiomHM onpaBbi oObeKXHBOB ox MexaHHHCCKHx noBpexACHHH. a 

onpaBbi oGbckxhbob 20> , 50 < h 100" HaAeBawxcB KOAnanKH c aaiuHXHbiMH 

CXeK^aMH^T^Bb, aaKpCHABIOXCB B Hy)KHOM nOAO>KeHHH OXHOCHXCAbHO OHXHHeCKOH 

OCH npoexxopa c noMOuibK) (J)HKcaxopoB, aaKpenACHHbix aa caAaxKax. 

MBMepHTeAbHbiii CXOA c npeAMexHbiM cxckaom nepeMemaercB no nonepeanbiM 
HanpaBABiouiMM, ycxaHOBACHHbiM Ha KpoHuixeilHe. nocACAHHH nMcex 
nepeMemeHHC no luapHKOBbiM nanpaBABiomHM, ycxanoBACHHbiM na ocHOBaHHH. 
OcHOBaHHe B CBOK) oaepcAb nepeABHxaexca no koaohkc b BcpxHKaAbHOM nanpasA - 
HHM no HanpaBJ 15 IK)mHM TMna «JiaCTOMKHH XBOCT». 

TaxHM 06 pa 30 M, HXMepHxeAbHbifi cxoa c npcAMexHWM cxckaom mobcct nepeivie- 

maxbCB B ropH 30 HXaAbHOH HAOCKOCXH B AByx B3aHMHO-nepneHAHKyABpHblX 

HanoaBJieHnax, a xaK^e b BepTHKajibHon hjicckocth. 

OcBCTHTejib COCTOHT H3 KO^yxB, naipoHa c jiaMnoH, nocToanHoro KOHAencopa 
H peBOJibBepHOro ycxpoHCTBa ajih CMenbi KOHAencopOB. 

AJIH 3 aKpenAeHHB KOHACHCOPOB B xpeOyCMOM nOAO^KCHHH OXHOCHXeAbHO 

OnTHHCCKOH OCH CAy^aX ^^HKCaXOpbl. ^ M 

ripn (boTorpa^HpoBaHHH na npoexxope BKAionaioTCB opaH>KeBbiH (t)HAbTp 
aacAOHKa^B MOMCHxaAbHoro nepeKpbixHa CBexa. BacAOHKa h (j)HAbxp BaxpenABiox- 
CB B Hy>KHOM nOAO^CeHMM C nOMOlAbK) UiapUKOBblX (pMKCaXOpOB. 
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Pa3/iBMraK)ma5ic5i lUTopa Ha KpOHuiTCHHe cjiy>KHT /iJia paGoxbi c npoeKxopOM 
B CBexjibix noMemeHHHx. 

BjraxoAapH npHMeneHMK) (j)Mjibxpa npn npoAOjT>KMxejibHbix paGoxax b xcmhom 
noMemeHHH rjTa3a He yxoMjiMPoxc^. 


OCHOBHblE ^AHHblE 


yBemiHeHM5i npocKjopa 

JlHHCHHoe none 3peHMH (Ha oGbCKje), mm: 
npH yBejiHHCHHH: 

W> 

20^ 

50X 

JOQx 

Pa3Mep 3KpaHa, mm 

npe^eJibHbm maMerp cBexoBoro narna Ha aKpane, b kotopom Ha6jnoziaeTc 

pe3Koe M3o6pa>KeHne, mm 

Pa3Mep M3MepHTejTbHoro cxojia, mm ! * ' 

Z^HaMCXp OXBepCTMH B H3MepMXeJlbHOM CXOJIC, MM 

npCAejibi nepeMCLi^eHMfl M3MepHxejibHoro cxojia, mm: 

B npo/iojTbHOM HanpaBJieHHH 

B nonepcMHOM HanpaBjreHHM 

B BCpXHKaJlbHOM HanpaBJlCHHH 

npcAejibi BpamcHHJi npe^MexHoro cxona b onpase 

Uena ^eneHMa 6apa6aHOB MMKpoMexpHnecKHx bhhxob, mm 

ToHHocxb oxcHexa no HOHwycy, mm 

MaKCHManbHbiH MepxBbiH xon MHKpoMexpMHecKMx nap, mm 

CyMMapHaa norpeuiHOcxb noKa3aHHM yajiOB MMKpoMexpMHecKHx nap, mm 

norpeiiJHocxb yBejiMHCHMa, mm ' . . . 

MaKCHMaJibHaa amcxopcmh bccx o6beKXMBOB (nJin ynacxxa 300 x 300 mm\ mm 

Hanpa>KeHMe nHxaKnuen cexH, e 

faOapHXHbie paxMepbi npH6opa, mm 

Bee, Av 


]0, 20, 50, JOO - 


0 50 
28 X 23 
11,2x9,2 
5,6 X 4,6 
560 X 460 

400 

140 X 160 
75 

40 

25 

85 

0—360'^ 

0,01 
0,001 
0,002 
d 0,003 
±0,2 
0,2 

220 HJiM 127 
I350X 800 X 2000 
350 


npnOop nocxaBn^excB b cneaynDmett KOMnjieKxauHH: 

nacoBOH npoeKxop, MOflenb HR; 

xpaHC(l)opMaxopbi xwna TP-2, 127/220x12 ^, 100 g.w (2 mx.); 

Jiyna na peaHHOBOH noflcxasKe; 
cxeKJinHHbie MacLuxaGnbie iiHHeHKH (2 inx.); 

Haca^Haa JiHHxa nna ucHxpnpOBKH naMnbi BepxHero ocBexMxena; 
xoHKoe npe/^MexHoe cxckjio; 
ucHxpoBaa OaGxa; 

6jIOK C npn3IViaXHHeCKOH KaHaBKOH, npy>KHHHbIMH KJieiVl MaiVIH M naxpoHHMKOM * 
yxjTOMep ; ’ 

anHCKonHHecKoe npHcnocoGjiCHne yBCJTHHeHHH 50 m 100"s 
cxeKJiaHHaa jiHHeiiKa ana KOHxpona xohhocxm yBennacHMa npoexxopa* 
naMnbi CLl,-62, 12 &, 100 em (2 mx,); 
npeaMexHoe cxeKno M3iviepMxenbHoro exona; 
can(J)exKa ; 

KHCxoHKa OenMHba; 
oxBepxKH (2 mx.); 

KnioH aJia ycxaHOBKM (|)nnbxpa; 

(J)yxnapbi ana npMcnocoOncHHfi; 
amMK yKnaaoMHbiit ana npHHaaneacHOcxeM ; 
amMK yKnaaoHHbiw ana cananoK c oObeKXHBaMn; 
amHK yKnaaoHHbiH ana npHcnocoGneHHfl; 
amHK ynaKOBOHHbiM ana nonHoro KOMnneKxa; 

(j)oxoKaccexa ; 

onHcaHHe; 

axxecxax. 
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nPOEKTOP MACCOBOrO KOHTPOJIH 
MoACJib IlMK 



Phc. 37. npocKTop MaccoBoro kohtpojih IlMK 


npocKTop nMK (pwc. 37) npe^HasHaneH MaccoBoro KOHxpojiH cooiBex- 
cxBHH AGHCXBMxejibHbix paxMCpOB flexajieH xa^aMBbiM B npeACJiax aonycKOB. 
KoHxpojiK) noABcpraioxcji AexajiH, HxroxoBJieHHbie c ^onycKaMH 5 Kjiacca 

XOMHOCXH. 

IlpoeKxopbi riMK HaxoAHx liinpoKoe npMMeHeHwe b uexoBbix H 3 MepHxejibHbix 
jiaGopaxopHBX m Hcnocpe^lcxBeHHO y paGoHHX Mecx Ha KORBeiiepe saBO^loB Mac- 
COBOXO npOH3BOACXBa. 

OnxMMecKaH cxeMa npwGopa oxjiHHaexcn ox cxeMbi oGbiHHoro npoeKUHOHHoro 
annapaxa xeM, mxo bmccxo cnjroiiiHoro xepKajia ycxaHOBJieHbi yxKHe xepKaJibHbie 
nojiocKH, Koxopbie Moryx noBopaHMBaxbca BOKpyr ropH30HxajibHOH h BepxMKajib- 
HOH ocew. 

C noMOmbK) 3 epKajibHbix nojiocoK Ha OKpan npoeKxwpyexca ne Becb CMjiyax 
/lexajTH, a xojibko nacxH KOHxypa H3AeJiHa, BbiGpaHHbie b ^ejiaeiviOM ceneRMH. 

noBopoxoM xepKajibHbix nojiocoK BOKpyx BepxHKajibHOM OCR npoeKXMpyeMbie 
yMacxKH AexajiH cGjiR^aioxca Ha OKpane, m, xaKHM o6pa30M, oGuxhm KOHxyp 
H3AeJlM5I HCKJlHDHaeXCH H3 HOJIH 3peHHa. 

npocKxop HacxpaHBaexca no axajioHHbiM o6pa3uaM npoBcpaeMOH AexajiH. 
3epKajibHbie nojiocKH ycxanaBJiMBatoxcB xaK, HXoGbi na aKpane xa^AOMy koh- 
xpoAHpycMOMy pa3Mepy cooxBexcxBOBanH Ase npoeKUROHHbie nonocbi: oAHa 
HaHMeHbuieMy npeAeJibHOMy paxMcpy, Apyraa — HanGonbiueMy. KoxAa paxMep 
H 3 AeAHH Ae>KHx B HOAe AonycKB, Ha oahoh ns noAOC BMAHa xeMHaa sona, a na 
Apyron — sona ycnnenHOxo ocBeu^ennH. OAHOBpeMCHHoe noaBAenne na ooenx 
noAOcax 30 Hbi ycnACHHon ocBeu;eHHOCXM hah soHbi 3axeMHeHMa osHaaaex, mxo 
pasMep npoBepacMOH Aexann bbixoarx sa HnacHnn hah Bepxnnn npeACAbi Aonycxa. 
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Phc. 38. npocKTop riMK (bma c6oKy) 



OcHOBaHHCM npH6opa (pHC. 38) flBjiaexcfl otjihtuh h 3 ajiHDMHHHCBOro cnjiaBa 
Kopnyc /, K KOTopoMy Kpenarca KosbipcK 22 , KpoHuiTeiiH 16 crojiHKa, o6-beKTMBHaa 
flOCKa 23 , BCPXHHH KpOHUITCHH 3 H HHaCHHH KpOHIUTeHH 9 . 

3KpaH 21 (oGbiKHOBCHHoe MaiOBoe CTeKjio, pasMepoM 13 x 18 cm) mokct 
B biHHMaTbca H3 Kopnyca. Ha KpoHmxeHHe 16 xaKpenjieHbi Kopnyc 20 ocBexHxejia 
M CTOJTHK 15 . 

06l>eKTHBbI yCTEHaBJlMBaiOTC^ Ha oGbeKTHBHOH ZlOCKe nyXCM BBHHHHBaHHH MX 
B cneuHajibHbie rHCB/^a. 

B OTBepcTH5ix BepxHero a HH>KHero kpohuitchhob 3aKpenjieHbi j\bq ctohkh 8 
c nasaMM, na KOTopbix ycTaHaBjiHBawxca AepKaxejiH 5 sepKaji. 

npH HacxpoMKC npocKxopa aajiHHH KpbiLUKa / CHHivraexcH (nocjre oxBepxbieaHHH 
BHHXOB 10 ) CO LUnHJieK 2 aBH^KCHHCM BBCpX H Ha3a;i. 

nojio>KeHHe ;iep>KaTejTeH 3epKajT peryjiMpyexc5i b 6ojibiuHx npe/iejiax m 3aKpen- 
ji^exca BHHxaMM HeGojibujue raGapHxw iiep>KaxejieH no3BOjiaK)x ycxanaBJiHBaxb 
3epKajia 6 jim3ko ;ipyr k Apyry. 

AonojTHHxejibHbiH pa3Bopox Bcex 3epKaji Mo>Kex Gbixb ocyiuecxBjieH noBopoxoM 
KOjiOHOK BOKpyr BcpxHKajibHOH ocH nocjic oxBcpxbiBaHMJT racK 4 . npHcnocoGjieHHe 
AJiJi KpenjiCHHH /^exajiH Ha cynnopxe 14 cxojiHKa 15 ycxanaBJiMBaexca no na 3 y 
«jiacxoHKHH xBocx» M ueHxpMpyiomeMy oxBepcxHio, BpameHMCM xphGkm 24 c 
noMOLHbK) KjiioHa npoH3Bo;iHxc5i nepeMemcHHe cynnopxa B/iojib onxMHccKOM ocm 
ZlJia nojiyMCHMH pexKoro H3o6pa>KeHHM. SaKperuTCHne cynnopxa b BbiGpannoM 
nojio^eHMH npoH3BOAHxca bmhxom 25 . 

VcxaHOBKa Aexa;iH no uenxpy cynnopxa nponxBOAHXca nyxeivi nonepcHnoro 
nepeMeinenna npHcnocoSneHna c AexanbK) no naay «AacxoHKHH xbocx». Vcxa- 
HOBKa ziexajin no Bbicoxe ocymecxBjiaexca nyxeM Bpainenna ranKM 13 . OnKcauna 
BbiGpaHHoro nojio>KeHH5i npoH3BO/^Hxca bhhxom 11 . FpyGoe nepeMeuicHHe cxojiMKa 
BZ^OJlb onxHHecKOH OCH nponxBOOTTCH ox pyKH. CxOJlHK (})HKCMpyeXC 5 I B BbiGpaHHOM 
nojTO)KeHHn bhhxom 12 . 

nepeMemcHHe Kopnyca ocBcxnxejia BAOJib onxMaecKoR ocn ocymecxBJiaexca 
ox pyKH; B Bbi6paHH0M noAO^CHHH Kopnyc aaKpenAaexca bhhxom 26 . Kopnyc 19 
naxpoHa jiaMnoHKH xaKpennaexca b Kopnyce ocBcxHxena bhhxom 17 . 
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U,eHTpnpoBKa jiaMnoHKH B BepxHKajibHOM HanpaBjieHHK ocymecTBJiacTca 
cMemcHHCM naxpoHa nocjie oxBepxBmaHHa bhhxob 18 . 

HaMnoHKa (12 e, 100 em) nnxaexca ox cexH 127 hjih 220 e nepea xpaHC(t)opMaxop, 
ycxaHOBJieHHbiii b Kopnyce npHOopa. 

KoHflCHCopbi, cooxBexcxByiomHe BbiOpaHHOMy yBCJiMHCHHio, ycxaHaBjiHBa- 
lOTCfl Ha xipoeKxop nyxeM sBHHMHBaHHa hx b rnesAO Kopnyca ocBcxHxejia. 

B onpaBy KOHZieHCopa ycxaHOBjreH aejicHbitt (jjHjibxp, Koxopbifi b cjiyaae hcoOxo- 
;iHMOCXH Moacex 6 bixb Bbinyx nocjie oxBHHHHBaHHa peabOoBoro KOJibua. 

npocKxop riMK BbinycKaexca xpex xHno-paaMcpoB: IIMK-I, tlMK-II, 
nMK-III. 


OCHOBHblE MHHWE 


1 HHfl,eKC BSfleJiHSi 

yBeaHHeHHe 

CBeTOBOH 

flHaAieTp 

oobeKTHBa 

o6lbeKTHBa, 



MM 

nMK-i. . . X 

\00> 

11 


50^ 

17 

; HMK-II . . . 

30,4- 

23 

' 

20 

25 

: nMK-ni . . . 

\0< 

45 


Cbctobom 

PaaMcpbi koh- 

Kjiacc TOM- 

flHaMCTp 

TpojiHpyeMbix 

HOCTH KOH- 

KOHRCHCOpa, 

rtCTaiieii, 

TpojiHpyeMbix 

MM 

1 MM 

fleTajiew 

23 

1—4 

4 

23 

1 3—8 

4 ! 

38 

^ 6—12 

4 

38 

1 10—18 

4 1 

57 

10—36 

5 


PaiMcp 3KpaHa, mm . . ■ - 
PaSMCp CTOJlHKa, MM . . 

JXnviHSL sepKaJia, mm: 

ropHSOHTajibHoro . 
BCpTHKaJlbHOrO . . 

FaGapHTHbie pasMCpbi, mm : 

npn6opa 

yKJiaflOHHoro fliMMKa 
Bee npH6opa, av .... 


120X 170 
52 X 72 

52 

25 

890 X 325 X 540 
1250 X 500 > 675 
40 


npw6op nocxaBJiaeTCH b cjic^yioLueH KOMnjieKTauMM : 
npocKTop MaccoBoro kohtpojih, MOiieJib FIMK-I, 
noKynaxejia) ; 
naOop MHcxpyMCHxa; 

HaOop npMHaAJiCKHocxcH ; 

HIMHK oObCKXHBOB; 

jiiUHK MHcxpyivieHxa n npwHaAJie^KHOCxeii; 

yKJianoHHbiM 5imMK; 

onMcaHne; 

axxecxax. 


nMK-ll, nMK-III (no BbiOopy 


Ho ocoOoMy 3aKa3y Moryx 6bixb nocxaBJicnbi ropnxoHxaJibHbie m BepxwKajtbHbie lepKajia 
pasMcpoM: 16x8; 16x12; 30x16; 50x25 mm. 
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CMOTPOBOM nPMBOP 
Mo^ejib PBn-451 



Pmc. 39. CMOTpOBOM npwGop PBn-451 


ripnGop PBn-451 (pnc. 39) cjiy^HT ajih ocMOjpa ctchok rjiyGoKHx OTBepcTnw 
(HanpMMep, KaHajiOB Tpy6) ^HaMcxpoM ot 38 jxo 60 mm c ucjibk) oGnapyxeHHH na 
HHX ;xe(J)eKTOB: paXOBWH, XpeiUMH, 3a/IHpOB, K0pp03MM, nOpMCTOCTM M T. jx. 

UpuGop UJHPOKO npMMeHaexcH na KOHxpojibHbix nyHKxax m b jia6opaxopn5ix 
MaUJHHOCXpOHXeJIbHblX 3aBO/^OB. 

RpnOop PBn-451 cocxohx h 3 cjieziyiomMx ocHOBHbix Macxew: 
nHXM onxHHecKHx xpy6; 

xiByx o6x»eKXMBOB (KpyroBoro m Ookobofo 3peHHB); 

OKyjiHpa; 

naxpoHa ocBemeHM5i Hccjie/iyeMOM noBepxHOcxn; 
ueHxpMpytoinMX BxyjiOK; 

MepHOM JIHHCHKH. 

OAHa H3 HHXH onxMHecKHx xpy6 HBjijiexcB OCHOBHOH, ocxajibHbie Hexbipe xpyGbi 
— AOnOJlHHXeJTbHblMH. 


■ 

1 

I 

■■1 

H 

icii 


I 


s 

■ 

1 

li 


1 

li 


I 


iBi 





Phc. 40. OcHOBHafl xpyOa npnOopa PBn-451 


OcHOBHaa Tpy6a (pac. 40) npeflCTaBaaex co6oh nojiyxopaMexpoByK) aropajiCByio 
xpyoy, Ha noBepxHocxH Koxopoil Ha paccxojTHHH 5 cm Apyr ox Apyra HaHcccHbi 
pMCKH. HaA pHCKaMM BbirpaBMpoBaHbi HH4)pbi: 5, 10, 15, 20 h x. a. 

OaHH KOHeU OCHOBHOH XpyGbl HMCeX BHyxpCHHlOK) paCXOHKy, B KOXOpyK) BCXa- 
BABcxca onpaBa oGbCKXHBa KpyroBoro hah Gokobofo apcHHa. OnpaBa oGbCKXHBa 
3aKpenAAexcB b ochobhoh xpyGe npn homoiah Afiyx uixH(j)xoB. BxopoH kohcu 
xpyGbi HMcex Hapy^nyto oGxonxy jxm npHcoeAHHCHHa oxyA^pa hah nocAeAyK)meH 
AonoAHHxeAbHoif xpyGbi. 
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Ha oahom M 3 KOHU,OB Tpy 6 bi HMeioTCH ABa ycTyna, cjiy>KamHe aah aaKpenjieHHH 
ueHTpHpyiomMx BTyAOK. BHyxpH Tpy 6 bi aaKpenACHbi abc onpaBbi c omthkoh m 
oAHa onpaBa c aaiAMTHbiM cxeKAOM. 

Ka^AaH AonoAHMxeAbHaa xpy 6 a coAep^Mx xe >Ke aACivieHXbi, mxo m ocHOBHan 
xpy 6 a, HO necKOAbKO oxAMMaexcA paccxoaHHaMM Me^Ay oACMeHxaMH onxMMecKOM 
cxeMbi; Kpoivre xoxo, AonoAHMXCAbHaa xpy 6 a He MMeex xaHinxHoro cxeKAa. 

14 M(J)pbl Ha AOHOAHMXCAbHblX xpy 6 ax HOCACAOBaxeAbHO yBeAHHMBaWXCH Mepex 

Ka>KAbie 5 CM. TpyGbi b oxcoeAMHeHHOM bhac saxphiBatoxcH c xopuoB KOAnaMKaMH, 
npeAOXpaHHtOHiMMM onxHKy ox nbiAM. 




^=NU 



Phc. 41. 06T>eKTMB KpyroBoro speHMB 


OGbCKXMB KpyXOBOXO apeHMH (pMC. 41) COCXOMX H3 Mexbipex AMH3, XaKAtOMCH- 
Hbix B onpaBy, IlocAeAHflH noMemena b cxaxaH, oahh kohcu, Koxoporo MMeex 
pexbGy AJia conpa^eHMA ero c Aep>KaxeAeM naxpoHa ocBemeHMH; a BXopoM necex 
Ha ce6e abb pacKAenaHHbix ujxM(^xa m peccopKy. 

ripM HaGAioAeHHH c oGbeKXMBOM KpyroBoro speHMA M3o6pa>KeHHe MCCAeAyeMon 
CXCHKM XpyGbl BHAHO XaXMM, KaK 6yATO XAaX CMOXpHX BAOAb OCM. 



OGbCKXMB GoKOBOXO XpeHHfl (pMC. 42) MMeex nexbipe AMH3bl, XaKAHDHeHHbIX B 
onpaBy. Ha onpasy HaBMHHena pexbGoBaa BxyAKa, Bnyxpn KOxopoM yKpenAena 
npM3Ma. 

OnpaBa c BxyAKOM noMemena b cxaxaH, KOHCxpyKUMa m HaanaHeHne KOxoporo 
xaKOBbi >Ke, KaK m b oGbCKXMBe KpyroBOxo xpeHMH. Hpn naGAiOAeHMM nepea npnbop 
c oGbeKXMBOM Gokoboxo apeHMA M 3 o 6 pa>KeHMe noAynaexcA xbkhm, KaK 6 yAxo 
rAa3 CMOXpHX Ha GoKoayio noBepxHOCXb oxBepcxMH. 

B onpase OKyAspa (pnc. 43) saKpenAeHo 5 ahh 3. Hapy^Han noBepxnocxb 
onpaBbi HMeex pexbGy. OxyAap HaACBaexcA na Hapy>KHyK) oGxoneHHyio nacxb 
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Pmc. 43. OKyji^ip 


OCHOBHOH HJIH AonojiHHTejibHOH Tpy6bi H CKpenjiacTcs c HCH nocpeacTBOM UJTHcb- 
TOB, BblCTynaiOlUHX H3 Tpy6. ^ ujimp 

Kopnyce naxpoHa ocBemewHa saxpenjiCHa BxyjiKa h 3 njiacx- 
Maccbi. Bo BxyjiKy BCxaBJieH naxpoH, 3aKpenjieHHbiH pe3b6oBbiM kojibuom K 
M?T Jnuir npHcoeaHHHeica ajieKxponpoBoa, OKaHMHBaiomHHCB asyivia 

pbKaMH. K npH6opy npajiaraioxca asa aepjKaxejisi narpoHa ocBcmcHHa: 
oamh KpyroBoro oceeaieHM^, /ipyroM — ajth Ookobofo. 



Phc. 44. IJ,eHTpHpytoLi|He BTyjiKH h jiHHewKa 


I npaGopa b HccjieaycMOH Tpy6e cjiy>KaT ueHTpapyiomMe BxyjiKH 

(pac. 44). TpH KOMnjieKxa BxyjiOK (no 6 mr. b KOMnjieKxe) npHNienaioTca cootbct- 
CTBCHHO npH HccneaoBaHHH Tpy6 flnaMexpoM 38, 45 n m mm. IlenxpHpyiomHe 
BxyjiKH ycxanaBjiMBaioxca b Mecxax coeanneHM o6BeKXHBa n OKyjiapa c xpyGaMH 
a xaK>Ke b Mecxax coeflHHeHHa xpy6. Kaacflaa uenxpnpyiomaH BxyjiKa hmccx nax 
Kyna BnpaBjiaexcfl ocBexHxejibHbin npoBOfl. JlnHenKa (pnc. 44) cny>KHx njia 
HSMepenna paxMepoB noBpeacncHHOxo ynacxxa h onpeflenenna xnyGHHbi exo 
xanexanna. Ona yxpenjiaexca na nepaon penxpHpyiomeH BxyjiKe, Koxopaa noMe- 
maexca Me>Kny nepjKaxeneM naxpona n o6beKXHBOM ochobhoh xpy6bi. 
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OCHOBHblE /lAHHblE 


yrjiOBoe nojie ipcHHa: 

c o6T>eKTHBOM KpyroBOFO 

c oGtsCkthbom 6oKOBoro spennH 

JlMHCMHoe none spenwH, mm: 

npn HccJieAOBaHHH Tpy6 AnaivieTpoM : 



38 MM 22 

30,5 

yBenHHCHne c OKyjnipoM xpyroBoro spennH npn Hccne^OBaHHn xpyo AwaMexpoM.^ 



45 MM 

60 MM ! 

yBCAHHeHne c OKynnpOM Ookoboxo spennH npn HCcncAOBaHMH xpyo AnaMexpOM. 

sjx' 

45 MM ^’qx 



HaHSoAbuian rnyOnHa HaOmoACHMs, m: 

npH OAHOii ’ 

npM nnxH xpyOax ’ 

raOapHXHbie pasMepw coOpaHHoro npHOopa, mm: 



1 65 X 215 

FaOapnxHbie pasMepbi yKJiaAonHoro niAHKa, mm 

Bee, K^ : g 

6e3 2 q 

c 


1730 


npn6op nocxaBAHCxcB B cneAyiomeM KOMnneKxannH : 

ocHOBHaa xpy6a c onxMKoii; 

oObexxMB KpyroBoro speHHB c Aep>KaxejieM naxpona; 
oObeKXHB OoKOBoro 3peHHB c Acp^axejieM naxpona; 

AonoAHHxeJibHbie xpyObi c ohxhkoh (4 mx.); 

ueHTpHpyioiUHe BTyjiKH: 0 38 mm (6 uit.), 0 45 mm (6 uit.), 0 60 mm (6 uit.); 

MacuixaOHaB jinHeiiKa; 

naxpoH ocBemeHHH ; 

npoBOA CO mxencenbHOii bhjikoh; 

yKJiaAOHHbift niiiHK aj^h npwdopa; 

3AeKXpoAaMnoHKH 110 6, 15 ew hjih 220 e, 25 sm (2 lux.); 
kakdh; 

nnaxoK OyMaseeBbifl; 
nnaxoK OaxHCxoBbiii; 
onweaHHe ; 
axxecxax. 
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CMOTPOBOH nPMBOP 
MoACJib PBn-452 



Phc. 45. CMOTpoBOH npH6op PBn-452 


DpnGop PBn-452 (pHc, 45) cjiy^KHT jxjih ocMorpa KaHajioB Tpy6 AnaMexpOM 
OT 24 Zio 30 MM C IieJlbK) BblHBJieHHH B HHX XpemHK, 3a;iHpOB, nOpHCXOCXH, KOpp03HH 
H X. n. JXQ^QKTOB. 

npHGop lUHpoKO npMMeH 5 iexcH Ha KOHxpojibHbix nyHKxax MaiuHHocxpoHxejib- 
HblX 3 aBO;iOB. 

OpnGop cocxoMx h3 cjie/iyioiuHx ochobhbix hbcxch: 
nBXH onxMHecKMx xpy 6 ; 
oObCKXMBa; 

OKyjiHpa; 

naxpoHa ocBemcHHa MccjieayeMOM noBepxHOcxH; 

Li,eHxpHpyK)uj,Hx BxyjTOK jXJi^ ycxaHOBKH ripnOopa b xpy6ax xinaMCxpoM 
30 MM, 

O^Ha M 3 nBXM onxMHecKMx xpy 6 Ha 3 biBaexcH ochobhom, ocxajibHbie Hexbipe— 
aO n O JlHMXejl b H bl MM . 




OcHOBHa5i onxHHecKaa xpy6a (pnc. 46) npe^cxaBjinex co6oh 1,5-MexpoByK) 
AiopajiCByio xpy6y, na noBepxHOcxH KoxopoM Ha paccxoHHMM 5 cm ;ipyr ox ^pyra 
HaneccHbi pMCKM. Ha^ pHCKaMM BbirpaBMposanbi MH(J)pbi: 5, 10, 15, 20 h x. a. 

OaMH KOHCM ochobhom XpyGbl MMCCT BHyxpCHHFOK) paCXOHKy, B KOXOpyK) 
BcxaBjiHCTCH onpaBa MexbTpexjiMH30Boro oObCKXMBa. OnpaBa KpenMxcM b xpy5e 
BMHXaMM. BxOpOM KOHCM OCHOBHOM XpyGbl MMCCX Hapy>KHyK) oOxOMKy, CJiy>KamyiO 

JIJTH npMcoeAHHCHMM OKyjiHpa HjiM nocjie;iyK)meM ^^onojTHMxejibHOM xpyObi. 

npMCoe/i.MHeHMe OKyjiHpa mjim AonojiHMxcjibHOM xpy6bi npoH3Bo^Mxca npM 
noMomn xpy6KM-3aMKa, xaKpenjieHHoro BHyxpM xpy6bi, m ^Byx iijxh4)xob, Koxopbie 
npoxoAHX Hepe3 oxBcpcxMM B OCHOBHOM xpyOc M nona^aiox b oxBepcxMji onpasbi 
OKyjTHpa MJTM Z^O^OJTHHXeJlbHOH xpyGbi. 

Ha o;^HOM M3 kohmob ochobhom xpy6bi MMCJoxca ^Ba ycxyna, cjiyKamMc 
3aKpenjieHMH ucHxpMpyiomHx BxyjiOK npM Mccjie^OBaHMM KanajiOB xpy6 ^^HaMexpoM 
30 MM, BnyxpM xpyObi 3aKpenjieHbi xax^e ztBc onpaBbi c ohxmkoh. 
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Ka>KAa5i AonojiHMTCJibHaH Tpy6a coAep^Mx xe >Ke 3AeMeHXbi, hxo m ocHOSHaH 
xpy6a, HO HecKOAbKO oxAMMaexcA paccxoaHwaMH MC^Ay SAeivieHxaMH onxHnecKOH 
cxeMbi. KpoMe xoro, AonoAHUxeAbHaa xpy6a He hmccx samHXHoro cxeKAa. U,H(t>pbi 
Ha AonoAHMxeAbHbix xpyGax nocACAoeaxeAbHO yBCAHHHBaioxca nepex Ka^Awe 
5 CM, 

Bee xpy6bi b paxoGpaHHOM bmac c xopAOB xaKpbiBaioxca KOAnaMKaMW, npe- 
AOXpaHHK)UXHMH OHXHKy OX HblAH. 



Pmc. 47 . OKyjiflp 


naTHJiHHSOBbiH oKyjiflp (pHC. 47) oflesaeTca Ha HapyacHyio o6TOMeHHyK) nacTb 
ocHOBHoii HJIH flonojiHHTCJibHOH TpySbi H cKpenjiacTCH c HCK) nocpeziCTBOM 
UJXh4)TOB. 

OKyAJip peryAMpyexca no rnaxy HaGniOAaxeAa BpameHHeM napy^HOH 
onpaBbi. 

/],ep^axeAb naxpona w xepxana npeACxaBA^ex co6oh xpyGxy, MMeiomyK) Ha 
oahom KOHue pexbGy a^» npHCoeAWHeHHa k o6T>eKXMBy. CpeAHaa nacxb xpyGxM 
Bbi(|)pe 3 epoBaHa, GnaxoAapa neMy oGpaxoBanbi xpn noAOXKa. Ha oahom noAOxxe, 
c BHyxpcHHeH cxopoHbi, pacnoAO^eHa noABH>KHaA Kapexxa c xaKpenAeHHbiM 
B HCH MexaAAHHecKHM xepKaAOM; Ha AByx Apyrnx HaneceMbi iiJKaAbi aji« oxenexa 
paCCXOHHHH AO Ae(})eKXOB. 

UlKaAa c uH{|)paMH n liixpuxaMH 6eAoro UBCxa npMMeHAexcH npn hccacao- 
BaHHH xpy6 AnaMCXpoM 30 mm \ Apyran, c Li,H4)paMii h iiixpHxaMH KpacHoro 

^Bexa npH HCCACAOBannH xpy6 AwaMexpoM 24 mm . CneuwaAbHaA npyAcwna 

nAOXHO npH^HMaex Kapexxy k noAOXKy, He Aasaa en boxmo^khocxh caMonpOHx- 
BOAbHoro nepeMemeHHA. 

BnyxpH OCHOBHOH xpyOKH ACpAcaxeAA MMeexcA noABM>KHaA xpyGxa, b KoxopoH 
xaKpenAeH cneAHaAbHbm naxpOH c npyACHHAiuHM kohxbkxom. 


OCHOBHblE AAHHWE 


VrAOBoe none 3 peHHH 

JlMHCHHOe nOAC 3 peHH 5 l C o 6 T>eKTHBOM 6 oKOBOrO SpeHHB, MM '. 
npH AMaMexpe HccACAyeMOM Tpy 6 bi 

24 MM 

30 MM 

YBeAHHCHHe c o 5 i>eKTHBOM KpyroBoro 3 peHHfl: 
npH AHaMCTpe HccneAyeMOH xpyObi 

24 MM 

30 MM 

yBCAHHeHMC C oO'bCKXHBOM OOKOBOFO XpCHUH t 
npH AHaMexpe HccACAyeMOH xpyObi 

24 MM 

30 MM 


30 ° 


3.5 

10.5 


5 , 7 ^^ 

4 , 5 - 


15 , 8 - 

12,7x 
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fjiyGHHa Ha 6 jTK>;^eHMji, m: 

npH o;^HO^t Tpy 6 e I ^ 

npH nHTM Tpy 6 ax ^ 

ra 6 ap{iTHi>ie paaiviepw co 6 paHHoro npwSopa, mm\ 

AHaMCTp 3 Q 

7500 

ra 6 apMTHbie pasMepw yKJia;^ 04 Horo MiHHxa, mm 165 x 215 x 1730 

Bee, /c^: 

6 e 3 ynaKOBKH ^ 

c ynaKOBKOit jg 

npHOop nocxaBJifieTca b cJieAyK)ii;eH KOMnjieKTauHH: 
ocHOBHaa Tpy6a c onTHKott; 
oGbckthb ; 

zionoJiHHTeJibHbie TpyOw c onTHKoft (4 uix.); 

^ep^axejib c naxpoHOM; 

OKyjiBp ; 

aeHxpHpyHDuiMe BxyjiKM (6 uix.); 
jiaMnoMKH 26 e (3 mx.); 
kjikdh; 

caji(t)exKn (2 lux.); 
yKJia^^OHHbm auihk; 
onHcaHHc; 
axxecxax. 
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CMOTPOBOM nPMBOP 
Mo^eJib PBn-456 



Phc. 48. CMOTpOBOH npM6op PBn-456 

npii6op PBn-456 (pHC. 48) cjiy^KHx ajih ocMOipa nosepxHOCXH rjiy5oKHx 
oxBcpcxHH, KaHajTOB xpy6 M nojibix BajiOB zinaMexpoM ox 37 jio 400 mm c uejibio 
BbiHBjicHHH xpemwH, sa^^wpoB, nopMCxocxH, KoppoBMH H ixpyxHx Ae(})eKXOB. 

npnGop uiHpoKO npHMCHHexca na KOHxpojibHbix nyHKxax m b jiaGopaxopHHx 

MaUJMHOCXpOHXeJlbHblX 3aBO;iOB. 

npHGop PBn-456 cocxoMX h 3 cjieAyiomBX ochobhbix Macxew: 

OCHOBHOM H XpCX AOnOJIHMXCJlbHblX OnXHHCCKHX Xpy6 (^OnOJlHHXejlbHbie 
xpyGbi coBepmeHHO paBHOueHHbi no onxMnecKHM mhhmm, b Ka>KAon 
H3 xpy6 noMemena oGopanHBaiomaH cncxeivia); 
o6T>eKXMBa; 
oKyjiapa ; 

naxpona ocBemenna nccjieziyeMon noBepxHOCXM; 
ilHCKOB AJ15I neHxpnpoBKH npnGopa b xpy6e; 
jinneeK ajth xohhoxo oxcnexa paccxoannw ^ec^exxa. 

npnGop PBn-456 no3BOjiaex HenocpeACXBenHO onpcAeji^xb xapaxxep Ae4>eKxa 
Ha BHyxpeHHHx cxenKax xjiyGoKMx oxBepcxnn, 3aMepfrxb paccxoHHWH ao Mecxa hx 
pacnoAO>KeHnfl, a xaK>Ke 4)oxorpa(j)HpoBaxb Ae4)eKXbi c noMOuibio ^oxoKaMcpbi. 



Pmc. 49. OnTHHCCKaa cxeivia npM6opa PBn-456 


Ha onxMHecKOM cxeMe npnGopa PBn-456 (pnc. 49) noKa 3 aHbi: xepKano /; 
jiHH 3 bi 2, 3, 4 ujMpoKoyroAbHoro oGbCKxnBa c noncM 3 peHMH 70°; AHH 3 bi 3, 6^ 7 
n S ocHOBHoif o 6 opaMHBaK)uj,eM cncxeMbi; xpn coBepuienno oAMnaKOBbie Aonojinn- 
xejibHbie o 6 opaHMBaK)LUHe cncxeMbi, Ka^KAaa m 3 Koxopbix coAcp^nx jiHH 3 bi 9^ 10^ 
//, 12 w 13, H jiHH 3 bi 14, 15 H 16 oKyn^pa. 

OGbCKXHB cny^Hx Ana KpyroBoro n Gokobopo HaOjitoACHna. npn Gokobom 
HaGjnoAeHMH aepKajio pacnojioKCHO na paccxoannn 5 mm ox oObCKXHBa, npn 
KpyroBOM OHO oxoABnraexca b cxopony. 

B saBHCHMOCXH OX AnHHbi MccjieAyeMoro Kanajia HaGjno Aenne mo^cho bccxh 
OAHOH, AByMa, XpCMH HAH HCXbipbMa nOCACAOBaXCAbHO COeAHHeHHblMH xpy- 
GaMH. 

OoKycnpoBKa nponsBOAHxca nepeMemeHMCM oxynapa baoab och. 

OcBCXHxejibHaa cncxcMa npnGopa nnxaexca ox cexn nepcMCHHoro xoxa 110 
MAH 220 6 . 
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OCHOBHblE MHHME 


3,HaMeTp 

Hcc.ae^yeMOH rpyobi, 

yBejiH4eHne npn 

MM 

KpyrOBOM 3peHHH 

37 

7,3x 

45 

6 '< 

76,2 

3,5x 

101,6 

2JX 

120 

2 , 2 x 

130 

2,1 X 

152,4 

l, 8 x 

180 

i,5x 

203,2 

l,3x 

!>' 

254 

305 

0,9x 

356 

0 , 8 > 


yBejiMHCHHe npn 

OOKOBOM apeHHH 

j 

JlnHCMHoe nojie speHHH 
npH 60 KOBOM 3peHHM, 
MM 

10,4x 

26 

8 , 6 x 

31,5 

5x 

53,4 

3,8x 

i 

3,2x 

! 84 

3x j 

91 

2,5x I 

107 

2 , IX 1 

126 

I,9x 

142 

1 5x 1 

178 

i 

214 

i,n' 1 

250 


yrjiOBoe nojie apCHHA 

rjTy 6 HHa Ha 6 jTioiieHHa, m: 

npH oanoM xpyGe j ^ 

npH HCTbipex Tpy 6 ax ' ' ^ ^ ! 5 ’ 

JlRRHSi coSpaHHoro npM 6 opa, m ^ 

Bee (ocHOBHoro KOMnjieKra), av ^ 

npM6op nocxaBJiacTca b cae^yioiueM KOMnjiCKxauMH: 
ocHOBHaa xpy 6 a c onxMKOM; 
npoMeacyxoHHbie xpy 6 bi c onxMKOw (3 lux.); 

OKyjTHp ; 

naxpoH ocBemeHHH (ajib MccJicAOsaHMa xpy 6 AMaiviexpoM 37—101 6 mm)’ 
aacKxpoAaMnbi 110 hah 220 e (3 mx.); 

peHxpnpyiomHe ahckh (aah HCCAcaoBaHHa xpy 6 AnaMexpoM 45 ; 57 ; 76,2; 82; 101,6 mm)’ 
MacuixaOHbie ahhchkh (aah HCCAeaoBaHHa xpy 6 AHaMexpoM 37— 101,6 jwtw); 

HaOop HHcxpyMeHxa; 
yxAaAOHHbiH aipHK npnOopa; 
onncaHHC ; 
axxecxax. 


no ocoOoMy 3aKa3y c npudopoM Moryx 6bixb AonoAHMxeabHO nocxaBACHbi CAeAVHDiHMe 

npHHaAAOKHOCXH : 

naxpoH ocBemeHHH jxjisi HccacAOBaHHa xpy 6 AwaMexpoM 6oAee 101,6 mm’, 

3AeKxpoAaMnbi 12 hah 36 e; 

uCHxpHpyiomHe amckh h JviaciiixaGHbie amhchkh, npHMCHaeMfaie npn HccACAOBaHHH xpy6 

AHAMexpoM OoAee 101,6 
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CMOTPOBOH nPHBOP 
Moaejib PBn-457 



Phc. 50. CMOxpOBoii npHOop PBn-457 


npH6op PBn-457 (pMc. 50) cjiy>KHT ajih ocMOTpa noBepxHOCTH rjiyOoKMX 
oTBcpcTHH, KaHajlOB Tpy6 H nojibix BajlOB /^HaMeTpoM OT 15 jxo 30 mm c uejibK) 

BblHBJICHHH TpeLUHH, BaA^pOB, nOpMCTOCTH, KOppOSHH H ApyrMX Ae4)GKTOB. 

npH6op lUHpoKO npMMeHHeTca Ha KOHxpojibHbix nyHKxax m b jiaOopaxopMHx 
MaUIMHOCXpOMXeJIbHblX 3aBOAOB. 

npn6op PBn-457 cocxoMX m 3 cjTeAyK)mMx ochobhbix MacxeH: 

OCHOBHOH H AByX AOnOJlHHXCJlbHblX OnXMHeCKHX xpy6; 

AByx CMCHHbix OKyjiapoB; 

naxpoHa ocBemeHHH HCCJieAyeMOM noBepxHocxw; 

ueHxpHpyioiiiHx BxyjioK aji» ycxaHOBKM npMOopa b HccjieayeMOM xpy6e. 



fr 

f6 17 


Pmc. 51. OnTHMCCKaH cxcMa npM6opa PBn-457 

Ha onxHHecKOM cxeivie npnOopa (puc. 51) noKa3aHbi: 3epKajio /; jiMH3bi 2 , 3 , 
4 oOBCKXHBa; jTHH3bi 5, 6 , 7, 8 ochobhoh oOopaHHBaiomeH cHcxeMbi; jiHH3bi 9 , 10 , 
//, 12 , 13 AByx AonojTHHxejibHbix oGopaMHBatomHx chcxcm m jiHH3bi 14 , 15 hjih 16 , 
17 oKyjiHpa. 

06T>eKXHB cjiy>KHx AJiH KpyroBoro m Gokoboxo HaGjiiOAeHHJi. npn Gokobom 
HaGAiOAeHHH 3 epKaAO pacnoji05KeHO Ha paccxoannH \, 2 mm ox oGBeKXHBa, npw 
KpyroBOM OHO oxKHAbiBaexcH na cbocm mapHHpe. 

B 3aBHCHMOCXH OX AJiMHbi HccjicAyeMoro Kanaka HaGAioAenne mo>kho bccxm 
oahom, AByMa hjih xpeivia nocAeAOBaxejibHO coeAMHCHHbiMH xpyGaMH. 

OoKycHpoBKa npoH3BOAHxc^ nepeMemsHHCM oxyjiapa baojib ocm. 



Phc. 52. OcHOBHaa Tpy6a npnGopa PBn-457 


OcHOBHaa onxHHecKaa xpyGa (pHC. 52) npcAcxaBJi^iex coGoh AiopaAeByio xpyGy, 
Ha noBepxHOcxH Koxopofi Ha paccxoHHHH 5 cm Apyr ox Apyra HaneccHbi pHCKn. 
Haa pHCKaMH BbirpaBHpoBaHbi uH4)pbi; 5, 10, 15, 20, 25 h x. a. 
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Ha BHyxpcHHHx nepcMbiHKax Tpy6bi sa o6beKTHBOM HaHecenbi abc uiKajibi 
c ^eHOH aejieHHH 5 mm. Hapy^naa h BHyipcHHaa lUKajibi cjiyxcar onpene- 
JICHM paccTOBHHH OT Toppa HccjiepyeMOH Tpy6bi po Mecxa pacnojio>KeHHa 
yaacxKa ’ ™ nepeMbiHKe xaKxce onpepepatox BePHXHHy noapeacpcHHoro 

OpHa H3 BHyxpcHHHx uiKap HMeex luxpHXH H UH4)pbI, OKpaiUCHHbie B 6ePbiH 
PBex, H npHMCHaexca npw HccpepoBanHH xpy6 pnaMexpoM ox 15 po 20 mm bkpk)- 
HHxepbHo. /tpyxaa HMeex uixpaxH h uH4)pbi KpacHoro psexa h npHMeHaexca npH 
HccpepoBaHHH xpy6 pnaMexpoM ox 24 po 30 mm BKPioMHxepbHO. 

B OPHH KOHep OCHOBHOH xpy6bi BcxaBpaexca oObeKXHB. Hepep oObeKXHBOM 
c noMoipbio pByx bhhxob Kpennxca oxKHpHoe MexappHaecKoe aepKapo, nosBOPaio- 
ipee ocymecxBpaxb OoKOBoe naOpiopeHHe. Bo Bxopop kohcp ochobhoh xpyObr 
BcxaBpaexca Bxypxa-pepacaxepb oxypapa hph npoMeacyxoaPbix xpy6. Bxypxa 






Pmc. 53. UcHTpHpyiomMe 


BiyJlKM 


opHOBpeMeHHo cpyacHx h onpaBofi ppa PHPSbi. CoepHHeHHe oxypapa hph npo- 
MeacyxoHHOH xpy6bi c ochobhoh xpyGoft npoHSBopHxca npH homouih saMxa 
cocxoaipexo K3 PByx hpockhx npy>XHH c XHonxaMH, pacnopojxcHHbiMH bo Bxypxe 
nop yxpoM 180 . Khohxh npoxopax aepes oxBepcxHe BxypxH h nonapaiox b oxBep- 
cxHe onpaBbi oxypapa hph npoMoxyxoPHOH rpyObi. BnyxpH ochobhoh xpv6bi 
aaKpenjiCHa onpasa c jTHH3aMH. 

ripoMeacyxoHHaa xpy6a copep>xHx pae onpaabi c ohxhxoh h Bxypxy. LlnApbi na 
npoMeacyxoMHbix xpyOax nocpepoBaxepbHo yBCPHHHBaioxca aepes xaacpbie 5 cm. 

OpnOop HMeex paa payxPHHSOBbix oxypapa c HarpasHHxaMH; 4)oxycHbie pac- 
cxoaHHa— 25 h 35 mm. Oxypap perypppyexca no rpasy naOpiopaxepa BpamenneM 
Hapy^HOH onpaBbi. 

HaxpoH ocBcmcHHa c npyxHHamHM xoHxaxxoM noMemen b MexappHaecxoft 
Tpybxe. TpyOxa BcxaBpaexca b ocHOBHyio xpy6y h ypepacHBaexca b hch chpoh 
xpcHHa. /J,pa ocBeipcHHa npHMCHaexca paMnoaxa 26 e, 5 em. 

MenxpHpyiomHe BxypKH pnaMexpoM 24 hph 30 mm (pnc. 53) ycxaHaaPHsaioxca 
Ha xoHuax ochobhoh xpy6bi h b xaacpoM Mecxe npHcoepHnenna ponoPHHxepbubix 
xpyo H oxypapa. Komppcxx cocxohx h 3 aexwpex Bxypox. 

Hpn HccpepoBaHHH oxBepcxHH pnaMexpoM 15 h 18 npH6op ycxanaBPHBaexca 
6e3 HCHxpHpyiomHx Bxypox. c i 
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OCHOBHblE /^AHHblE 


fl,HaMeTp 

HCCJiejiyeMOH 

Tpyohi, 

MM 

yBejiMHCHne npH KpyroBOM speHiiH 

yBeJiHHCHHe npH 

60KOBOM SpeHHH 

JlMHewHoe nojie 
speHHH npH 

6OKOBOM 3peHHH, 
MM 

c oKyjiapoM f=35 

c oKyjiBpoM f —25 

c oKyaBpOM f=35 

c oKyJiapoM f=25 

15 

18 

24 

30 

4,5^ 

3,7'< 

2,8>' 

2,2x 

6,2>' 6,4>^ 

5,2^ 5,3x 

3,9x 4x 

3,1 X 3,2x 

8,9x 

7,4x 

5,6x 

4 . 4 X 

10,8 

13 

17,3 

21,7 


rjTy6HHa Ha6niofleHH5i, m \ 

npH OAHOH 2’] 

npH Tpex 

yrjiOBoe none 25 

AnwHa npM6opa, I’g 

Bee, 


npH6op nocraBJiHeTCfl b cnenyioineH KOMnneKTauMw: 
ocHOBHaa Tpy6a c onTHKoft; 

/lonoJiHHTeJibHbie Tpy6bi c onTMKOii (2 hit.); 
oKyjiapbi (2 HIT.); 
naTpoH ocBemCHHn; 

npHHaj!lJie>KHOCTM M MHCTpyMeHT ( 1 KOMnnCKT) ; 

OHMcaHHe; 

aTTecTaT. 
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rOHHOMETP 
Moflcjib rC-10 



Phc. 54. roHHOMeip PC- 10 


roHHOMexp rC-10 (phc. 54) npeAHaxHaHCH /jjia HSMepcHHa yrjioe Mcac^ay 
njiocKHMH nojiHposaHHbiMH rpaHHMH TBep.abix npospaHHbix H HcnpoapaHHbix 
/tCTajiCH, onpe/^eJTeHHa noKaaaxcjia npcjroMJieHHa h .ziHciiepcMH npoapaMHMx XBcp- 
awx MaxepHajiOB; nxMcpcHHa nnpaMHaaabHocxH npasM. npHcnoco6aeH ^Jia 
paGoTbi B BaxeMHCHHOM noMemcHHH npH xeMnepaxype ox +18 ao + 22 °C. 

B roHHOMexpe npuMeneH cxeKjiaHHbm jihm6 bmccxo MexajiJiMMecKOxo. Pacno- 
jioJKeHHe OKyjiapa oxcnexHoro MWKpocKona paAOM c oKyjiapOM xpyGbi coxAaex 
GojibuiHe yAoGcxBa b paGoxe. 

npeAycMOxpeHO ycxpOHcxBo, noxBOjiHiouaee HBMepaxb yxjibi chocoGom noBxo- 
peHHB, GjraxoAapH ncMy yMCHbinaexca BJiHBHHe hcxomhocxw AejicHHH jiniviGa na 
pexyAbxax H3MepeHHH. 

rTpHMeHeHHCM xejieoG'bCKXMBOB AocxHFHyxo yMCHbuicHHe raGapMxoB apHxejib- 
HOH xpyGbi H KOjijiHMaxopa. 

Ocb roHHOMexpa — UMjiHHApHHecKan cxajTbHaB. 3a30p Me^Ay ocbio h GaKcoH He 
npeBbiiuaex 0,5 mk . 

CxoAHK xoHHOMexpa MO^ex BpamaxbCH BOKpyr sepxHKajibHOH och h na- 
KjiOHBXbca oxHOCHxejibHO xopHBOHxaAbHOH OCH. Bbicoxa cxoAHKa peryjTHpyexca 
CMeHHbiMH luaiiGaMH. 

CHcxcMa ocBemcHHB npnGopa nnxaexca ox cexH nepcMCHHoxo xoKa Hanpa- 
yKQHmM 1 27 hah 220 e. 
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OCHOBHblE AAHHblE 


yBeJlMHCHMe 3pHTeJlbHOH xpyGbl npH OCHOBHOM OKyjlJIpe 

OoKycHoe paccxo^HMe o 6 i>eKXMBa spHxejibHOW xpy 6 bi hjth KOJiJiMMaxopa, mm 

Cbcxoboh AHaMexp o6beKTHBa, mm 

yBCJlMHCHHe OXCMCXHOXO MMKpOCKOna 

Uena AeJiCHwa 

lJ,eHa ACJieHHH iiiKajibi onxMMecKoxo MHKpoMexpa 

yroji noBOpoxa spHxeubHOH xpy6bi 

npe/iCJibHaB OLiiH6Ka MSMepemtH yxjia oahhm npneivioM 

Bbicoxa noaT>eMa cxojinKa, mm 

Bbicoxa npH6opa, mm * 

MaKCHMajibHoe paccxoaHwe MOK^y KpafiHHMH npoxHBonojio>KHbiMH xoHKaMH xpyo, mm 
Bee npii6opa (c pa 3 ABH»HOH mejibK) h aBXOKOJiJiHMauHOHHbiM oKyjiflpoM), K^ . . . . 


25- 

250 

40 

46X 

20 ' 

1 " 

290^’ 

± 10 " 

28 

330 

562 

20 


npH6op nocxaBJi5iexcH b cjieAyiomeH KOMnjicKxauMM; 
roHHOMexp rC-10; 

OKyJTHpbl aBTOKOJTJlHMaUHOHHbie (3 UJT.); 

OKyjiBpbi oObiMHbie (2 mx.); 

OKyjiHp CO cBexHiueficH cexKoii; 

OKyjlJIp C H05KOM; 
noACBCXKa c cexKofi; 

MCxaHHHecKafl paxABMKHaji mejib; 

peBOJibBcpHaa rojioBKa c HaOopoM xoneHHbix AMaci)parM; 
njiocKonapaJiJiejibHaH cxeKJiJiHHaH njiacxwHKa; 

(J)yxji5ip OKyjiBpOB; 

Hcxoji ; 

KaOeJib ; 

KOMOJICKX MHcxpyMCHxa; 

KOMnjieKx sanacHbix Maoxen; 

onMcaHMc; 

axxecxax. 
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rOHHOMETP 

Moflcjib rc -30 



Phc. 55. OnTHHecKas cxeivia roHROMerpa rC-30 


roHMOMCTp rC-30 npeflHasHaHeH AJia HSMepeHHa yr/iOB MeacAy hjiockhmh 
noAHpoBaHHBiMH rpaHBMH TBepAbix npoapaHHwx h HenpoapanHux ACTaAefl; 
onpeACACHHa noKasaxcAa npcAOMACHHa npospaanbix xBepAux MaxepHajioB no 
M3MepeHHi>iM yrjraM, H3MepeHH5i A^^cnepCHH, HaHMCHbuiero yrjia OTKJiOHeHns 
M niipaMH/zajibHOCTH npH3M. 

npH 6 op rC-30 o 6 jia^aeT pjr^oM KOHCTpyKXMBHbix ocoGchhoctch. 

B HCM npUMCHCH OTTTHMeCKMH JIMm 6 BMCCTO MCTajUIMMeCKOrO. 

OKyjiap OTCHCTHoro MHKpocKona pacnojTo^eH phaom c OKyjrapoM xpyGbi, hxo 
co 3 Aaex yAoGcxBO b paGoxe. 

rTpuMeHCHHe xejieo 6 beKXHBa itosbojihjio yMeHbiuHXb pasMepbi xoHMOMCxpa. 

Ocb roHHOMexpa— ^HJIHHz^pHHecKaa cxajibHaa. Sasop Me^^iy ocbio h 6 aKC 0 H 
He npcBbiiuaex 0,5 mk. 3xo oOecncHHBaex yHHBepcajibHoe HcnojibsoBaHHe cxo- 
JiMKa. Bjiaro^^apH cbCMHbiM iiiaHOaM cxojthk nosBOJinex npOHXBOAUxb usMepeHHH 
npH3M CO CXOpOHOH OX 3 ^O \20 MM. 

VcxpoHcxBO roHHOMexpa AeJiaex bobmo^hmm HSMcpcHHa yrjiOB cnocoOoM 
nOBXOpCHHil, npH KOXOpOM HCKJlIOMaeXCa BJTHHHHe HCXOHHOCXH ^CJICHKH JIMmOb HB 
peayjibxaxbi H3MepeHHH. 
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ripnGop cocTOHT H3 cjieziytomMx ochobhmx HacTew: 

KOJTJTHMaTOpa ; 

3pHTejibHOH TpyGbi; 

OCHOBaHHH H OCCBOrO yCTpOHCTBa. 

OnTMHecKaa cxeivia iipnGopa noKa3aHa Ha pMC. 55. 

B OTCHCTHyK) MaCTb BX0A5*T; CXeKJlHHHblH J1 Hm 6, CMCTCMa npM3M M MMKpOCKOn. 

J1hm6 2 ocBemaexcH c noMOiubK) jiaMnoHKn Hepe3 xejieHbiH CBexo4)Hjibxp / 
H npM3My i. 

M3o6pa5KeHMe mxpMXOB jiWMGa Mepe3 CHCxeMy npn3ivi ^ m 7 m oGbeKXMBOB 5 
H 6 nepe^aexca Ha cexKy S MHKpocKona m paccMaxpHsaexca cjio>KHbiM OKyjiHpoM, 
COCXOHLUHM H3 npH3M 10 H JTHH3 9 W. 11 . JThm6 paailCJlCH Ha 360 , UCHa ^eJlCHMH 
JTHM6a — 1°. 

3pHxejibHaH xpy6a npe^icxaBji^ex co5ok) xejiecKonHMecKyK) CHcxeMy c BHyxpcH- 
HCH 4>OKyCHpOBKOH. OObCKXHB 12 XpyGbl naXMJlMH30Bbm. 

KoJlJlMMaXOp COCXOHX M3 nHXMJlHH30B0r0 o6T>eKXMBa 13, B (j)OKaJlbHOM HJIO- 
CKOCXH Koxoporo ycxaHaBJTHBaexc5i peBOJibBepnaa rojiOBKa c xoMeHHbiMM Awa- 
(})parMaMH mjih MexaHnnecKan pa3ABM>KHaa mejib. 

B nOJie 3peHMH OXCHCXHOXO MHXpOCKOna BHAHW M306pa)KeHM51 OUM(t)pOBaHHbIX 
LuxpMxoB jiHM6a H lUKajia cexKM MMKpocKona, UlKajia HMeex Aea p«Aa mxpHXOB, 
pacnojioKCHHbix Apyx hoa ApyroM. 

ripwOop HHxaexcH ox cexM nepeivieHHoro xoxa 127 hah 220 ^ Mepe3 xpaHC- 
(|)opMaxop, CHM)KaiomMH HanpA>KeHMe ao 3,5 e. 


OCHOBHblE MHHblE 


yseJlMHeHMe 3pMTeJlbHOM Tpy6bl C OCHOBHblM OKynHpOM 25^ 

(PoKycHoe paccTOflHHC oGteKTHea spHTCJibHoa Tpy6bi hjih KOJuinMaxopa, aim 250 

Cbctoboh AnaMexp oe-beKXMBa, mm 40^ 

yBeJiHHCHHe 

Uena acjichhh , 

Uena AejiCHMa uiKaabi MWKpocKona 1 

Ueaa AeJienHH cctkh oKyjiHpa A 66 e ^ 

Uena AeJiCHMa xpyrJioro ypoBHB (na 2 mm ) 

ToMHocTb oTCHexa no jiniviGy 

PaccTOflHMe Me>KAy odteKTHBaMM rpyO, mm 200 

Bbicoxa noAteMa cxojiHKa, mm 

MaKCHMaJibHaa Bbicora roHMOMexpa, mm _ • 

MaKCMMaJibHoe paccxoBHue MOK^y kpbhhmmk npoxMBonoJio>KHbiMM xoHKaMH xpyobi 

M KOJIAHMaXOpa, MM 

Bee npHOopa, ’ 


ripnOop nocxaBAaexcH b cAeAyK^Luen KOMnACKxannH : 
roHHOMexp rC- 30 ; 

aBXOKOAAMMaUMOHHbie OKyAflpbl (2 LUX.); 

oObiMHbie oKyAHpbi (2 mx.); 
pcBOAbBepnaH roAOBKa; 

nAOCKonapaAACAbHaH cxeKABHHaa nAacxuHKa; 
Ka6eAb ; 

nexo A ; 

3anacHbie 3 AeKxpoAaMnoHKM 3,5 e (4 lux.); 

KHCXOHKa ; 

Oachaw (3 ujx.); 
caA(t)exKa; 

(})yxABp AJia OKyAflpOB; 

onweaHHe; 

axxecxax. 
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COEPOMETP 
Moziejib M3C-7 


C(j)epoMeTp M3C-7 npeAHa3HaMeH jisih H3MepeHHH pa^HycoB KpMBM 3 Hbi npo6- 
Hbix CTCKOji, a xaK^e BbinyKJibix n BorHyxbix c^epWMecKwx noBepxHOcxeH upvxHx 
M3AeJIHM. 



Pmc. 56. C(j)epoMeTp M3C-7 


BnyxpM Kopnyca / (pwc. 56) pacnojio^eH M3MepHxejibHbiM cxep^xeHb c mmji- 
jiHMexpoBoif lUKajiOH. Jlo^ ^leHcxBHCM rpyxa cxep>KeHb no/^HMMaexcH Bsepx a 
XCM caMbiM o6ecneHHBaex KOHxaxx C(})epHHecKoro HaKOHCMHHKa c M3MepHeMbiM 
H3AeJiHeM J. B BcpxHCH MacxM Koprryca MMeexcH cnepHajibHaH njroina/iKa, Ha 
Koxopyio noMemaiox cooxBcxcxByiomee M3MepHxejibHoe Kojibuo 2 c yKpenjieHHbiMM 
Ha HCM xpeMH ujapMKaMM. K c(})epoMexpy npMjiaraexca Ha6op HXMepwxejibHbix 
KOjieu^/iHaMexpoM 120, 85, 60, 42, 30, 21 m 15 mm. BnaHeHHH paAHycoB OKpy>K- 
Hocxeii, npoxo^5imMx Hepe3 uenxpbi mapuKOB, m paA^ycoB caMHx uiapMKOB 
npHBCACHbi B npHjiaraeMOM k irpnGopy axxecxaxe. Ecjim bcc M3]viep5ieMoro H 3 AejiM 5 i 
HCAocxaxoMeH, MxoGbr npeoAonexb H3MepHxejibHoe AaejieHHe, na H3AejiHe 
HaKJiaatiBaexcfl rpya 4, 

OxCHeX no MMJlJlHMeXpOBOH LUKajie npOH3BOAHX C nOMOlUbK) H3MepHXeJIbHOrO 
MMKpocKona CO cnwpajibHbiM OKyji^pnbiM MHKpoMexpoM. 

IIlKajia ocBcmaexca jiaMnoMKOH 3,5 e ox cexH nepcMCHHoro xoxa 127 hjth 220 e 
Mepe3 xpaHC(|)opMaxop 5. 

B nojie xpcHHH oxcmcxhoxo MHxpocKona (pwc. 57) OAHoapcMCHHo bhahhi Asa- 
XpH mxpHXa MHAAHMCXpOBOH IHKaAbl, 0603HaMeHHbie KpynHbIMH HH(j)paMH 11, 12 
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PmC. 57. riOJie 3peHM51 OTCHCTHOrO MHKpOCKOna 


M 13, HenoABH>KHaH lUKajia jxec^iThix ziojicii MHjijiHMexpa c ^ejicHHHMH ox 0 ao 10, 
KpyroBaH lUKajia oxcnexa coxbix vi xbicaHHbix AOJieit MHjiAHMexpa h Accaxb 

ABOHHblX BHXKOB CnHpaJTH. 


OCHOBHblE AAHHblE 


npeACJibi H3MepeHHH paAwycoB kphshshw nap npoGnbix ctckoji, mm 

ripeflejibi HSMepeHHfl pa^HycoB KpMBHSHbi oxAejibHbix ctjDepHHecKHx nosepx- 

HOCTCH, MM 

yBeJinHCHne 

Llena AeneHMH MHJuiHMeTpoBOH uJKaJibi, mm 

^HHHa MHJinMMeXpOBOH UIKaJlbl, MM 

Uena AeJicnna cnnpaJibHoro OKyjiapHoro MMKpOMerpa, mm 

Uena oxcHeta na rjiaa no cnnpanbHOMy oKynnpHOMy MMKpoMexpy, mm • . . 
npeaejibHaa norpeiuHOCxb HSMepenH^ pannycoB kpmbushw nap npoGnbix cxckoji 

FaGapnxHbie pasMepbi, mm 

Bee, 


37,5—750 

10—1000 

6T 

1 

30 

0,001 
0,0001 
i 0,02% 

380 X 240 X 210 
9,5 


npHOop nocxaBJiaexcH b cjicAyioineH KOMnjieKxannn : 
c(l)epoMexp I43C-7; 

KOJibua H 3 MepHxejibHbie (7 lux.); 

HaKOHCMHMKH M 3 MepHXeJlbHbie (2 LUX.); 
npoxHBOBec co cxomkoh; 
njiacxHHKM cxcKJiHHHbie (2 uix.); 
xpaHC(t)opMaxop PK-5; 
naxpoH ocBemenns; 
sanacHbie Haexu; 
npHHaAJie^HocxM ; 

yKJiaAOHHbie juumkh (2 mx.); 

onncaHHC ; 

axxecxax. 
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TEHEBOH nPHBOP 
Moaejib HAB-451 



Pmc. 58. TeHCBoti npH6op MAB-451 


TeHCBOH npH6op HAB-451 (pnc. 58) npeAHaananeH fljia MsyMCHHa HSMCHeHHfi 
njiOTHOCTH rasoBbix h xchakhx cpcA. HaH6oAee Macro npHMeHaexcH ajim HayncHHa 
KapTHHbl o6TeKaHHH MOACJICH nOTOKOM ABH>KymnXCa raaOB B aapOAHHaMHMCCKHX 
Tpy6ax, KaMcpax ana npOAysKH rypGHHHbix jronaroK, 6apoKaMepax h ApyrHx 
noAo6Hbix ycraHOBKax. 
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Ha npuGope mo>kho nposoAHTb cjie^ymmMe paGoxbi: 

HenocpCACTBeHHoe HaGnioA^HHe xeHeBoii KapxHHbi, 

4)Oxorpa4)MpoBaHHe xchcboh xapxMHbi; 
cbCMKy Gbicxpbix npoueccoB c noMombio Jiynbi BpeMeHw; 
cbCMKy xeneBOH KapxwHbi KMHoannapaxoM, a3po4)oxoKaMepoH h apyrMMM 
annapaxaMM ; 

npoeKXMpOBaHHC xcHeBoit KapxMHbi Ha 3KpaH (Gejiaa Gyiviara, Gejioe nojioxHO 
HjiM MaxoBoe cxeKjio). 

MAB-451 HBJi5iexca BCCbMa MyBCXBMxejTbHbiM apnGopoM, na paGoxy Koxoporo 
Moryx cHjibHO BJinHXb BHeiuHMe BOBACHCXBHH, HanpHMep, BHGpauHH M xenjioBbie 

nOXOKH. 

B KanecxBe hcxohhmkob cBexa npHMCHHtoxca: KUHonpoeKUMOHHaa Jiaivina 12 s, 
50 e/n M pxyxHaH jiaivina CBepxBbicoKoro a^bjichm^i 250 em. 

B KanecxBC MCxoMHHxa CBexa Moryx xaK>Ke cjiy^KHXb mckpobom pa3p«aHHK, 
HMFiyjibCHaH Jiaivina, Bojibxosa ayra m x. r . 



Pmc. 59. npHHUHnwajibHaH cxeivia npnGopa MAB-451 


Aiia 4)OTorpa(t)HpoBaHHa TeHCBoft KapxHHbi npH6op hmcct /ibc (JjOTonpHCTaBKH 
c AnaMCxpoM xaapa 24 h 80 mm . 

npHHunn paGoxbi npnGopa MAB-451 noxasaH na pnc. 59. 

B CTCHKax aapoaHHaMHHecKOH TpyGu ycxaHOBJicHbi abb samnxHbix cxckab 8. 
B napaBACJibHOM xoac AyneH ox hcxomhhkb CBCxa i MOKfly aaiuHTHUMH cxe^aMH 
ycxaHOBjiena nccjiejiyeMaH Moaejib 9 (hjik MccjieAyeMoe ceHenne 2). Hepezi, 
aamnxHbiMM cxeKJiaMU noMcmenbi AJinHHO(J)OKycHbie sepKajibHo-MCHMCKOBbie oGbex- 

XMBbl 1 H 4. 

ysKaa cBexoBan mejib naxoanxca b 4)OKyce oGbexxnBa^, a ho-m OyKO — b (jioKyce 
oGbCKXMBa /. 

JTyHM ox HCXOHHHKa CBexa coGnpaioxcH b xomkc 7, a b hjidckocxh, npo- 
xoA^imeH Hepe3 xoMxy 6 , nojiynaeTCH H3oGpa>KeHMe MOAeJin, paccMaxpnBaeMoe 
nepea OKyjiap 9 . 

Hpn OAHopoAHOH cpcAe njiocKOCxb H3oGpa>KeHHH 6 Gy^ex paBHOMepno ocbc- 
mena. Ecjth npn 3 xom nepexpbixb M 3 oGpa>KeHne mejin ho^om Oyxo, xo nojie 

paBHOMepHO 3axeMHHXC5I. 

ripn no5iBJieHHH ynacxKOB cpcAW c noBbiujenHon mjim noHH^eHHOH njioxHOCXbio 
(a, cjieaoBaxejibHO, c H 3 MeHMBiiieHCH npejiOMJiHiomeH cnocoGHOCXbio) jiyMH GyAyT 
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OTKjioHflTbCH OT CBoepo ncpBOHaHajibHoro HanpaBjieHHB, h Macxb m hhx npoH;ieT 
MHMO Hoaca. B peayjTbTare Ha saxeMHenHoivi 4)OHe hobbbxcb CBexjiwe, njiaBHO 
nepcMemaiomHecH xchh, BocnpoHaBoaamHe xapxHny o6xeKaHna moacjih. 

IlpH6op HAB-451 cocxoHx H3 /[Byx ocHOBHbix Hacxeii: KOJijiHMaxopa h Ha- 
6jiiOAaxejibHOH xpy6bi. 3 xh ase MacxH npaGopa ycxanaBaHBaioxca na oco6bix 
cynnopxax-noacxaBKax, a Moxay hhmh noMemaexca KaMepa c HccjieayeMoK cpeaoH. 




Phc. 60. OnTHHecKa^i cxejvia KOJiJiMMaxopa 


OnxHHecKaa cxeMa KoajiHMaxopa (pnc. 60) BKJHOMaei: xepKajibHO-MeHHCKOBbiR 
oO-beKXHB, cocxoaijuHH m 3 MeHHCKa 1 h sepxaaa 2; aHaroHaabwoe sepKaao 3, 
HMCiomee Ha3Ha4eHHe H3MeH5iTb xojj, jiyneM ; npH3My 4^ KOH^eHcopHue i[mh3I)I 5 
H 7. JTMH3a 7 MO^KCT nepeABHraTbC5i (JiOKycHpoBKH HcxoMHHKa CBexa Ha 

njiocKocTb mejiM. 

KojiJiMMaTop HMeeT xpM CBexo4)HjTbxpa 6 h KOH^zencopHyio JTHH 3 y 8, Koxopaa 
BKJTK)MaeXC5I XOJlbKO C MCKpOBblM pa3pH^HMKOM. 



Pmc. 61. OnTHHCCKaa cxeMa HaOjrioaaTejibHOH ipyOw 
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Ha6jiK)MTeJibHa5i xpyGa (puc. 61) coctomt m 3 MCHHCKa 1 w 3epKajia 2, 
o6pa3yK)iu,nx 3 epKajibHO-MCHiicKOBbiH oGbGKTHBj ^MaroHajibHOFO 3epKajia 3 
H 3 MeHeHH 5 I XOA^ JiyHeH; CKAeeHHbIX J1HH3 5 , MMeiOlUHX B 03 M 0 >KH 0 CTb nepeMC- 
maxbCH BAOJib ocH AJiH HaBOAi^H Ha pe3KOCTb, w oKyjTflpa 10. 

3epKajio 9 oxpa^Kaex na^aioiAMH na Hero nynoK jiyneH na 4>OTonjiacxHHKy. 
riojiynpoxpaMHoe xepKajio S paxAejinex naAaiomHe na Hero jiynH na Asa nyMxa, 
OAHH H3 KOXOpbIX HA^X B OKyJlHp, a BXOpOH — HB MaXOBOC CXCKAO 4)OXOHacaAKH. 

KpOMe xoro, HaGAioAaxeAbHaa xpy6a HMeex jiMHXbi 4 w 7, MXivreHHiomHe 
MaciuxaG n3o6pa>KeHH5i, w ivraxoBoe cxeKAO 6. 


OCHOBHblE ^AHHblE 


A,naMeTp o6'beKTHBa, mm 

OoKycHoe paccTOHHMe sepKaJibHO-MCHHCKOBoro o6T.eKTMBa, mm 

HaM6ojibuiaJi AJiBwa npocMaxpHBaeMOH cpenw, mm 

AwaMexp cMCHHbix Awa^JpaxM, mm 

Pa3Mepbi meJiM, mm\ 





AMaMexp 3KpaHa, mm 

PaccxojiHue ox HO>Ka ao SKpana, mm 

AnaMexp (J)oxorpa4)HpyeMoro xaapa, mm\ 

Ha nncHKe 

Ha 

3Kcno3HBHJi aaxBOpoB, cbr : 

(J)oxoannapaxa xnna «3opkhh» (ajih nAeHKH) 

(l)oxoannapaxa xHna «MoMeHX» (ajih nnacxMHKH) . . . 

yBCJlHHCHHe 

Pa3Mepbr, mm: 

AJiHHa KOJiJiHMaxopa 

AJiHHa Ha6AK)AaTejibHOH xpyGbi 

AwaMCTp onopHbix KOJieu 

FaGapHXHbie pasMepbi, mm: 

aiAHKa 

HiAHKa Ha6jiK)AaxejibHOH xpy6bi 

Bee (b pa6o4eM noJioKCHHH), K^: 



Ha6AK)AaTeAbHOH xpy6bi 

Bee (b yKJiaAKe), kz: 



Ha6AioAaTejibHOH xpy6bi 

npH6op noexaBJiaexeH b eAeayiomeH KOMnneKxauHH : 
KOJTJIHMaXOp e KpbllllKOM; 

Ha6AioAaTejibHaH Tpy6a c KpbiiuKOH; 
oeBexHxeAb c KHHonpoeKUHOHHoit jiaMnoii; 
ocBCTHxeAb e pxyxHOii naMnow; 

4 )OxonpHCxaBKa ajih Kaapa AwaMexpoM 24 mm ; 
(t)oxonpHexaBKa a-hb xaApa AnaMCxpoM 80 mm\ 
3amHXHbie cxckaa b onpaBe (2 lux.); 

6aok nHxaHHfl; 

AaMna CBAUI- 250 - 3 ; 
jiaMnbi 12 ff, 50 em (2 uix.); 

6 aHKa AJia Baxbi; 

6aHKa AJifl 3(i)Hpa; 

HAaxoK 6axHCXOBbiH; 

HAaxoK (t)AaHeneBbiH ; 


230 

1917 

4000 


. 0,2—12 

. 0—3 

. 320 
. 2645 


. 24 
. 80 


. AO 1/500 

. AO 1/200 

. 2,5 H 5x 


. 2415 
. 2415 
. 310 


. 600x 700x 3150 
. 600x 700x 3150 


. 240 
. 240 


520 

488 
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KMCTOHKa ; 

HacaAHaa xpyGKa; 

Jiyna; 

AepacaBKa Aynw; 
o6T>eKTMB ; 

OKyjTJip 5 ^ ; 

OKynBp 2 , 5 ^; 

HCXOA ; 

Tpy6Ka c MaxoBbiM ctckiiom; 

paMKM c cexKaMM 0,02; 0,04; 0,08 h 0,16 (4 ujx.); 

KOAnanoK ; 

paMKa c MaxoBbiM ctckaom paxMepoM 9x 12; 
Kaccexa 9 x 12; 

Ana4)parMa (BKAaAbim); 

5im;MK ajta sanacHbix HacxeH m npHHaAAOKHOcxeii ; 

aiAMKH AiiH npHOopa (2iiix.); 

BIAHKH aah xpancnoptHpoBKH sepKaA (2 mx.); 

amHK A^a saiAHXHbix cxckoa; 

HIAHK AJIA XpaHCnopXHpOBKK MCHHCKOB ; 

onMcaHHc; 

axxecxax. 


69 


Sanitized Copy Approved for Release 2011/02/28 : CIA-RDP80T00246A058600040001-7 



Sanitized Copy Approved for Release 2011/02/28 : CIA-RDP80T00246A058600040001-7 


nJIOCKOnAPAJIJIEJIbHME CTEKJIflHHHE nJIACTHHM 

MoflCJiH IIM 



Pmc. 62. rijiocKonapaJiJiejibHbie cTeK.riHHHbie njiacTHHw OM 

njiocKonapaji;ie.iifaHbie cTCKJiHHHbie njiacTHHbi (pac. 62) c.iiy*aT fljia npoaepKH 
HHTep4)epeHUHOHHblM MCTOflOM njIOCKOCTHOCTH H BSaHMHOH napaJUlCJlbHOCTH 
MSMepHTCJlbHblX njIOCKOCTeH MHKpOMeTpOB B CK06 (pbIHaJKHbIX H HH.IIHKaTOpHblx). 

rijiocKonapajiJiejibHbie CTeKJiBHHbie njiacxHHbi DM HsroxoBJisiioTCB b no.iHOM 
cooxBcxcxBHH c EOCT 1121-54. 

rijiocKonapajTJiejibHbie njiacxHHbi HxroxoBJiaroxca W3 onxHHecKoro cxexBa 
MapKH K-3 H K-8 HJIH H3 CXBKJia MapKH MKP-1 (nHpCKC) H HMCKJX B 3 aHMHO- 
napajiJiejibHbie MSMepHxeubHbie njiocKOCxH. 

njiocKonapaj]Jie.nbHbie cxcKJiHHHbie nBacxHHbi fljisi npoBcpKH MMKpoMexpoB 
HMeiox (|)opMy npaMbix Kpyxjibix ubjihhapob c nojiHpoBaHHWMH xopueBUMH noBcpx- 
HOCXBMH, npeacxaBJiaiomHMH co6oh HSMepHxexibHbie iuiockocxh nxiacxHH. 

OpoBepKy njiocKOCxHocxB n3MepHxejibHbix noBepxHOCxeii MHKpoMexpa npo- 
HSBOflBx cjieayiomHM o6pa30M; njiacxHHy HaKJiaAWBaiox Ha npoBepaeiviyio H3MepH- 
xejibHyK) noBepxHOCxb u flo6HBaioxca xaxoxo KOHxaxxa, npH KoxopoM 6biJio 6bi 
HaHMCHbiuee hhcjio HHxep(|)epeHUHOHHbix nojioc. 

OxKJiOHCHHe ox njiocKOCXHOCxH onpeaejiaiox nyxcM noACMCxa nojioc npH 
KOJibucBOM Hx pacnojio>KeHHH jih6o nyxeM ouchkh HCKpHBjicHHa nojioc. 

B nepBOM cjiyaae, ecuH 3a HHxep(|)epeHUHOHHbiMH KOJibuaMH cjiexiyiox nojiocbi 
HcaaMKHyxbie, xo k MHCJiy KOJiep npaGaBjiaiox hhcjio hojioc, npHncM b pacaex 
npHHHMaiox nojiocbi, pacnojioxceHHbie b HanpaBJieHHH HaH6ojibuiero hx kojih- 
necxBa. 

IloflCMex noBoc (kojicu) hjih opeHKy hx hckphbjichhh npoH3BOAflx, oxcxynaa 
Ha 0,5 MM ox Kpaa H 3 MepHxejibHOH noBepxHOCXH. 

no Bbi6opy noKynaxejieft nnocKonapanjiejibHbie cxcKJiflHHbie njiacxHHbi fljia 
npoBepKH MHKpoMexpoB nocxaBJiaioxcH b cjieayiomHx naGopax no Hexwpe uixyKH 
B KaxcAOM : (flaHbi paxMcpbi nnacxHH b mm ) : 
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Mo^ejib nM-15— AJia nposepKH MHKpoMexpoB c npcACJiaiviH H 3 MepeHna or 
0 AO 25 MM'. 

1- H Ha6op— 15,00; 15,12; 15,25; 15,37 

2- h HaOop— 15,12; 15,25; 15,37; 15,50 

3- h HaOop — 15,25; 15,37; 15,50; 15,62 

4- h HaOop— 15,37; 15,50; 15,62; 15,75 

5- h HaOop— 15,50; 15,62; 15,75; 15,87 

6- h HaOop— 15,62; 15,75; 15,87; 16,00 

MoACJib IlM-40 AAH npoBcpKH MHKpoMexpoB c npeACAaMH n3MepeHMa ox 
25 AO 50 MM : 

1- ii HaOop— 40,00 ; 40,12; 40,25; 40,37 

2- h Ha6op— 40,12; 40,25; 40,37; 40,50 

3- h Ha6op— 40,25; 40,37; 40,50; 40,62 

4- h Ha6op— 40,37; 40,50; 40,62; 40,75 

5- h Ha6op— 40,50; 40,62; 40,75; 40,87 

6- h HaOop — 40,62; 40,75; 40,87; 41,00 

MoACJib nM-65 — AAa npoBepKH MHKpoMexpoB c npcACAaMW nxMepenna ox 
50 AO 75 MM'. 

1- H HaOop— 65,00; 65,12; 65,25; 65,37 

2- h HaOop— 65,12; 65,25; 65,37; 65,50 

3- h HaOop— 65,25; 65,37; 65,50; 65,62 

4- h Ha6op— 65,37; 65,50; 65,62; 65,75 

5- h HaOop— 65,50; 65,62; 65,75; 65,87 

6- h Ha6op— 65,62; 65,75; 65,87; 66,00 

MoACAb nM-90 — AAa npoBepKH MHKpoMexpoB c npeACAAMH H3MepeHHa ox 
75 AO 100 mm : 

1- H Ha6op— 90,00; 90,12; 90,25; 90,37 

2- h Ha6op— 90,12; 90,25; 90,37; 90,50 

3- h Ha6op— 90,25; 90,37; 90,50; 90,62 

4- h Ha6op— 90,37; 90,50; 90,62; 90,75 

5- h Ha6op — 90,50; 90,62; 90,75; 90,87 

6- h Ha6op — 90,62; 90,75; 90,87; 91,00 

KaacAbiH H3 yKaxaHHbix Bbime HaSopoB aBAaexca bhoahc AocxaxoHHbiM aas 
HOAHOH npOBCpKH MHKpOMCXpOB COOXBeXCXByiOlAHX npeACAOB H 3 MepeHHH. 


OCHOBHME MHHblE 


/^MaMCTp njiacTHH, mm: 

nM-15 30 

nM-40 30 

nM-65 40 

nM-90 50 

^onycKacMoe OTKJioHeHne ^aMaMcxpa, mm 

MaKCHMajibHoe OTKiroHCHHe ^jeMCXBMTejibHoro pasMcpa ox woMMHaxibHoro, mk ±10 

MaKCHMajibHoe oxKJiOHCHHe ox BsaHMHOH napaJiJiejTbHocxH usMepMxejibHbix njiocKocxeii, mk' 

nM-15 0,6 

nM-40 0,8 

nM-65 o’s 

nM-90 1 

MaKCMMajibHafl HenjiocKocxHOcxb HSMepMxejTbHbix n/iocKocxen, mk ±0,1 

MaKCHMajibHaH MecxHaa HenjiocKOcxHocxb, mk ±0,03 

Bee HaOopa, Ke 0,7 ' 


Ha6op njiacTMH nocTaBjiaeTca b yKjiaaoHHOM aepeB^HHOM nojiHpoBaHHOM 
ilLOHKe, CHa6>KeHHOM COOTBeXCTByfOmHMH THeSAaMH, KOTOpbie BblJIO^KeHbl MHFKOH 
MaxepMeH, npeAoxpaHaiomeM cxcKjiJiHHbie njiacxnHbi ox noBpoKACHHH. 
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nJIOCKME CTEKJIHHHME nJIACTMHbl 
Mo/^ejiH IIH 

rijiaCTHHbl riM npHMeHHK)TCH jxm M3MepeHMa HHTep4)epeHUMOHHbIMH MeTO^^aMli 
njiocKonapajijrejibHbix KOHUCBbix Mep ^(JiHHbi, a TaK>Ke npH npoeepKe npHTHpa- 
eMOCTH M TTJIOCKOCTHOCTH H3MepHTeJTbHbIX nOBepXHOCTCH IIJlOCKOnapaJIJieJIbHblX 
KOHUeBbIX Mep AJlHHbl, KaJlwGpOB, H3MepHTeJIbHbIX npHGopOB H HHCTpyMeHTOB, 
IljiacTHHbi riM nocxaBJiaioTCii Aeyx bhaob: hhkhhc h BcpxHHC, 

Hh^hhc njiacTHHbi (pnc. 63) CAy^ax aah npHXHpanHA k hmm KOHUCBbix Mep 
(HCxoAHbix H npoBepaeMbix) npw HXMepeHHH. 




Pmc. 63. rijiocKHe CTCKJiflHHbie Pmc. 64. njiocKHe cxeKJinHHbie 

njiacTMHbi UVL (HH^Hwe) njiacTHHbi UH (BepxHHc) 

BepxHHe nAacxHHbi (puc. 64) CAy)Kax aah noAyHeHHH HHxep(})epeHaHOHHbix 
nOAOC Ha BepXHHX (CBOGOAHbIx) H3MepHXeAbHbIX nOBCpXHOCXAX KOHUCBbix Mep, 
HpHXHpaCMblX K HH^HCH CXCKAAKHOH HAaCXHHe, a xaK>Ke AJT» H3MepeHH5I B3aHM- 
Horo CMCIUCHHA HHXep(f)epeHUHOHHbIX nOAOC Ha yKaxaHHblX M3MepHXeAbHbIX HOBCpX- 

HOCXHX KOHUCBbix MCp. - - 

BepXHHe H HM 5 KHHe CXCKAAHHbie HAaCXHHbl HOCXaBABlOXCA C OAHOH pabOHCH 

HOBCpXHOCXbK), 

OAOCKMe CXCKAAHHbie HAaCXHHbl 014 H3rOXOBAHK)XCH M3 XBCpAblX COpXOB 

OHXMHecKoro cxcKAa B noAHOM cooxBCxcxBHM c FOCT 2923-45. 

PaGoMaA noBepxHOCxb BepxHen HAacxHHbi MMeex ckoc c npHMOAMHeHHbiM 
peGpOM H ABa uixpMxa, m 3 Koxopbix oamh napaAACAeH pe6py cKoca, a ApyroH 
nepncHAHKyAApeH k HCMy. 


OCHOBHblE ^AHHblE 


MaKCHMaJibHoe OTKJioneHHe pa6oMHx noBepxHOCTCft ox njiocKOCXHocxw, mk . . . 0,1 

MaKCHMajibHbie MecxHbie oxkaohchhh ox itjiockocxhocxh, mk ’ 

MaKCHMaJibHoe oxKJioHCHHe nnocKOcxcH HepaGoneH noBepxHocxw BepxHcft h HuiacHeH: 

CXCKAJIHHblX nJiacXHHOK OX nJlOCKOCXHOCXH, MK 86 X 36 

FaGapHXHbie pa3Mepbi njiacxnH, mm 0 250 

Bee, ’ 


riAOCKHe CXCKAAHHbie HAaCXHHbl HOCXaBAAIOXCA B yKAaAOHHOM AepCBAHHOM, 
nojiHpoBaHHOM amHKe, cHa 6 aceHHOM cooTBexcTByiomHM rHCSAOM, KOTopoe bbi- 
jioKCHO MarKOH MarepHett, npefloxpaHaiomeH njiacTHHW ox noBpeacfleHHa. 
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BCEC 0 I 03 H 0 E 3 KCnOPTHO-IlMnOPTHOE OBBE^^MHEHME 

„CTAHKOHMnOPT“ 


aKCnOPTHPyET U MMnOPTWPyET: 

MexajTjiope^ymHe cxaHKn 

flepeBoo6pa6axbiBaK)iuHe cxanKH 

KysHCHHo-npeccoBoe o6opyzioBaHMe 

npOKaxHoe o 6 opy; 50 BaHHe 

JlHxeiiHoe o6opyAOBaHHe 

HaMepHxejTbHwe np^Gopbi h HHCxpyjviexbi 

ITpHGopbi H MamHHbi jxJi^ HcnbixaHna MexajiJioB 

OnxHqecKHe npnGopbi h HHcxpyMenxbi 

PyHHOM aJTCKXpHHeCKHH il IlHeBMaXHHeCKHH MHCXpyMCHX 

Pe^ymHH MHCXpyMCHX no MexajiJiy m ji;epeBy 

CjiecapHO-MOHXa^KHblH HHCXpyMCHX 

3a>KMMHbie naxpoHbi 

H3/^eJIHa M3 XBCp/^blX CHJiaBOB 

A6pa3HBHbie HSAeJina 

UlapHKOBbie H pOJTHKOBbie nOAlUMnHMKH 

MHKpOCKOHbl pa 3 JIHHHbIX XHHOB 

KHHoo6opy;iOBaHHe m KMHoannapaxypy 

reoAcaMHecKHc npH6opbi h HHCxpyMCHX 

Ooxoannapaxypy, 6 hhokjih, jiynbi 

Cbipoe onxMMCCKoe cxckjio b GjioKax h aaroxoBKax h ap- 


i 


KoncTpyK4Hn h TexHHHecKne xapaKTepHCTnKH npn0opoB, npHBeaeHHwx b KaTa;iore, MoryT 

6blTb HBMeHeHbl 6e3 AOnO.nHHTeJIbHOll HH^jOpMapHH 

BHemTOprH3AaT. SaKas N2 02599. Otb.: By6HHKOB B.A., Kopo.fieBa J1 A. AenaHOBa H. C. 
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